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Plenary Lectures
The emerald planet: How plants “greened the Earth”
D. Beerling
Department of Animal and Plant Sciences, University of
Sheffield, Sheffield S10 2TN, United Kingdom
“Short of rocketing into space, it is hard to imagine a bolder
or more life-changing step than leaving water for dry land”
(Richard Dawkins, 2009). Dawkins has a point. The
colonisation of the continents by land plants over 460 Ma
represents one of the most far-reaching chapters in the history
of life on Earth. It fundamentally changed the ecology and
climate of the planet. In this lecture, I will draw on exciting
new findings that implicate the symbiotic relationship
between plants and soil-dwelling fungi as a mechanism
fuelling the arrival and evolution of terrestrial plant life and
the atmosphere.
Cenozoic environmental change and the systematics of
southern hemisphere plants
P.H. Weston
National Herbarium of New South Wales, Royal Botanic
Gardens, Mrs Macquaries Road, Sydney NSW 2000, Australia
Systematists traditionally justify their science on the
grounds that it enables other scientific research by providing
a logical framework for generalisations about organisms.
However, systematists since Linnaeus have also taken a
specific interest in reconciling their knowledge of organismal
relationships and distributions with theories of environmental
change. Joseph Hooker, for instance, armed only with species
lists, distributional information and intuitively assessed ideasdoi:10.1016/j.sajb.2011.03.003of interspecific relationships, was able to formulate a
remarkably prescient theory explaining disjunct plant dis-
tributions in the southern hemisphere as the result of changes
in climate and the distribution of land and sea. The
development of explicit methods for reconstructing phylogeny
in the second half of the twentieth century was the catalyst for
significant advances in biogeographic methodology, which
allowed systematists to test macroevolutionary hypotheses of
vicariance, dispersal, biome shifts and diversification far more
rigorously than before. The recent addition of relaxed
molecular clock dating techniques to the systematist's tool
kit has provided yet another potentially powerful method that
allows us to augment knowledge of the relative ages of clades
with estimates of their minimum absolute age. These advances
have enabled even more detailed reconciliation of phylogeny
with knowledge from earth and climate sciences. The results
of this work have been surprising in suggesting that most taxa
are more vagile but also more ecologically conservative than
many of us had expected. They have also reminded us of the
likely inability of most plant groups to adapt successfully to
abrupt climate change. Systematic research at and below the
species level has also been recently invigorated by the
addition of molecular data and new analytical tools from
population genetics. The exquisitely detailed descriptions of
geographic variation that these advances have enabled suggest
how populations have evolved and moved in response to
recent climatic change. These studies also give us an insight
into likely microevolutionary responses of plant populations
to future climate change.
Global tree health: What next?
M.J. Wingfield
Forestry and Agricultural Biotechnology Institute (FABI),
University of Pretoria, Pretoria 0002, South Africa
Trees are amongst the most vulnerable and threatened living
organisms on earth. Their slow growth and poor capacity to
regenerate means that once they have been removed from the
511SAAB Conference Abstractslandscape, they are unlikely to return rapidly, if at all. Logging,
legal and illegal has destroyed huge areas of forest and more
recently global climate change has begun to emerge as a terrible
threat to woody ecosystems. Pests and pathogens have long
been recognised as being amongst the most significant threats to
trees and forests. Invasive alien insects and fungi first appeared
as destroyers of trees just over 100 years ago and new examples
are emerging increasingly regularly. All evidence suggests that
accidental introductions of pests and pathogens into new and
sensitive environments will continue and probably increasingly
so. An interesting new dimension concerning tree health is the
emergence of novel associations between trees, pathogens and
pests in combinations that were not predicted a few decades
ago. These new biological associations together with novel
environmental interactions arising due to climate change paint a
dismal picture for the future of the world's forests. Regrettably,
actions taken to protect forests from pathogens and pests are
based on predictions emerging from short time scales that
underestimate or worse still entirely fail to recognise threats.
Improved regulations that could limit the emergence, spread and
impact of pests and pathogens together with research applying
many available new technologies will be needed if there is any
hope to retain global forests that are so commonly taken for
granted.
Paper Abstracts
The role of cultural environmental narratives and cultural
landscape values for improved community conservation
programmes
J. Alexandera, M. Cocksa, C. Shackletonb
aInstitute for Social and Economic Research (ISER), Rhodes
University, P.O. Box 94, Grahamstown 6140, South Africa
bDepartment of Environmental Science, Rhodes University,
P.O. Box 94, Grahamstown 6140, South Africa
Although conservation policies in South Africa are shifting
towards a more participatory approach, research gaps still exist
in determining local environmental uses, values and landscape
perceptions. This results in some uncertainty about the role
which local communities can play in biodiversity conservation,
particularly in communal lands. Recent research has revealed
that local environmental perceptions are currently misaligned
with state conservation plans and policy, leading to the dismissal
of state restrictions and threatening biodiversity conservation.
This is despite the existence of Local Ecological Knowledge
(LEK) and environmental perceptions which recognise and
value the socio-cultural services that natural landscapes provide.
These cultural perceptions have been included into various
community conservation programmes elsewhere in Africa, but
the concept has yet to be successfully applied in South Africa.
This presentation will discuss the role of local cultural
environmental narratives as they relate to environmental
perceptions, landscape values and LEK. We will considerwhat these narratives can tell us about community–environment
relationships, and the role these narratives could have in
improving local connection to and protection of culturally
important landscapes. It is proposed that local environmental
narratives and perceptions be included into conservation and
environmental education policies and programmes to provide
local solutions to the problem of biodiversity conservation in
local contexts. Field research took place within two rural villages
in the Eastern Cape. It was found that local experts and
community elders possessed a wealth of cultural environmental
narratives, but that these narratives were not necessarily being
passed on. Although children learnt mainstream ideas about the
environment at school, their lessons currently fail to adequately
incorporate LEK, and do not recognise local use of culturally
important landscapes. The recognition of cultural environmental
values is especially important in the rural areas of South Africa,
where unemployment and increased poverty levels have led to
greater dependence on natural resources for social, economic
and cultural purposes.Biotechnological approach towards the conservation of
a critically endangered medicinal and horticultural shrub
native to South Africa
S.O. Amoo, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Barleria greenii is a medicinal and ornamental shrub,
critically endangered and endemic to a small area in the
KwaZulu-Natal province, South Africa. Its conventional
propagation is hampered by high seed parasitism and difficult
rooting. The effects of different types and concentrations of
aromatic cytokinins as well as photoperiods were investigated
in developing a micropropagation protocol for the conservation
of this species. With the exception of BA treatments, an increase
in cytokinin concentration generally gave an increase in
adventitious shoots regenerated from shoot-tip explants. At
the optimum BA concentration (3 μM), an average of 3.8 shoots
were produced per shoot-tip explant after six weeks of culture
with a high abnormality index. The abnormality indices
recorded in the treatments with topolins (mT, mTR and
MemTR) were much lower than that observed at the lowest
BA concentration, suggesting their less toxic nature even at
higher concentrations. The treatment with 7 μM MemTR gave
the highest production of 5.9 adventitious shoots per shoot-tip
explant, with an abnormality index lower than the control. The
observed abnormality in the mTR and MemTR treatments could
be carry-over effects of BA since explants were taken from BA-
containing cultures. Cultures maintained under a 16 h photo-
period gave a significantly higher production of adventitious
shoots with lengths greater than 10 mm than those placed under
512 SAAB Conference Abstractscontinuous light. Regenerated shoots were ex vitro rooted after
an IBA pulse-treatment and acclimatized successfully. This
developed protocol could potentially produce over 60,000
transplantable shoots per year from a single shoot-tip explant.
Successional effects on morph frequencies, pollinator
abundance and geneflow barriers within a contact zone
B. Andersona, A. Pauwa, W. Coleb, S.C.H. Barrettb
aDepartment of Botany and Zoology, University of Stellenbosch,
Private Bag X1, Matieland 7602, South Africa
bDepartment of Botany, University of Toronto, Toronto,
Ontario M5S 3B2, Canada
Contact zones between taxa are important for studying how
ecologically driven divergence can lead to reproductive
isolation and ultimately speciation. Here we recognize long
and short tubed pollination ecotypes of Lapierousia anceps
(Iridaceae) which are thought to be allopatrically pollinated by
long and short proboscid flies respectively. However at some
sites, long and short tubed plants co-occur with only small
numbers of intermediates suggesting very low levels of
geneflow between the ecotypes in sympatry. We determine
which mechanisms are responsible for geneflow barriers in
sympatry and show that assortative mating driven by different
pollinators does not provide a geneflow barrier, because only a
single pollinator species (Moegistorhynchus longirostris)
visited both morphs. Pollinator foraging patterns, incompatibil-
ities and selfing all contribute to geneflow barriers. However
these geneflow barriers are shown to fluctuate in strength
depending on plant and pollinator densities as well as the
relative frequencies of short and long tubed morphs. Early
succession is characterized by high plant density, abundant
pollinators and equal morph ratios. As vegetation ages,
L. anceps becomes less common, pollinator visits become
scarce and short tubed plants predominate. We predict that in
early succession geneflow barriers will be strong, that these
barriers may break down in later succession with unidirectional
geneflow occurring from the common to the rare ecotype.
Finally in much later successional stages geneflow barriers
should strengthen as pollinators disappear and plants rely
entirely on selfing for seed set.
Cyperaceae of the Eastern Cape
C. Archer
National Herbarium, South African National Biodiversity
Institute, Private Bag X101, Pretoria 0001, South Africa
A treatment of Cyperaceae to species level was contributed for
the Flora of the Eastern Cape. The Flora comprises identification
keys, brief descriptions and habitat/phytogeographical information
plus brief synonymy and common names where known. Incompiling the preliminary checklist of Cyperaceae, both herbar-
ium and literature records were consulted. Some genera are
currently under revision, therefore compromises had to bemade as
to which species could confidently be included or excluded. The
changing political boundary on the north-eastern border of the
region also caused uncertainty. A few taxa are known only from
type material, and while they were included in the treatment they
require in-depth investigation which was obviously outside the
scope of this project. It was, however, possible to make certain
taxonomic decisions based on available accessions. The presen-
tation examples of the above are discussed and illustrated.As far as
is known, there are no endemic Eastern Cape species of
Cyperaceae and this is briefly discussed, while certain species of
phytogeographic interest are discussed and illustrated.
Tree stress in the pre-rain period – Initial analysis of the
costs of early-greening
S. Archibalda, A. Nicklessa, S. Woodbornea, M. Gushb,
G. Halla, B. Scholesa
aCSIR Natural Resources and the Environment, P.O. Box 395,
Pretoria 0001, South Africa
bCSIRNatural Resources and theEnvironment, Pietermaritzburg,
South Africa
Certain savanna tree species have been noted to put out their
leaves several weeks before the first rains. During this time
there is very little soil moisture available, and temperatures can
reach 40 °C. Suggestions have been made as to why it would
be advantageous for trees to green up early, but there is very
little information on the physiological costs of this strategy.
We report measurements of leaf temperature and water use
of Marula (Sclerocarya birrea) and Knob-thorn (Acacia
nigrescens) during the pre-rain period, together with isotope
data on the allocation and storage of water, nitrogen, and carbon
over this time. Initial results indicate that minimal transpiration
occurs before the first rains arrive, even though some trees
support an almost-full canopy of leaves. We also identify the
source of the carbon, water, and nitrogen used to produce the
leaves. Trees that green before the start of the growing season
have decoupled their phenology from the main environmental
driver: water. If the seasonal patterns of rainfall change then the
cost/benefit ratio of this early-greening strategy could also
change. Quantifying these costs is a first step towards
understanding the effect of changing climates on these savanna
tree species. This work lays the foundation for a manipulative
experiment.
Effect of meta-topolins on the physiology and genetic
stability in micropropagated banana (cultivar ‘Williams’
Musa spp. AAA)
A.O. Aremu, M.W. Bairu, J.F. Finnie, J. Van Staden
513SAAB Conference AbstractsResearch Centre for Plant Growth and Development, School
of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Bananas are one of the world's major food and fruit crops.
Due to lack of uniformity, disease and bulkiness of conven-
tional propagation by suckers, clonal propagation of superior
cultivars using tissue culture has become an integral part of the
banana industry. However, the presence of somaclonal variation
is seriously hampering the use of in vitro propagation for
bananas. In plant tissue culture, various studies have indicated
that 6-benzyladenine (BA) and its metabolites are very stable
and are the apparent cause of heterogeneity. Since their
discovery, the use of meta-topolins in tissue culture has
shown promising results in terms of growth and the control of
tissue culture related problems. This project aims at assessing
the role of meta-topolins on the physiology and somaclonal
variation of ‘Williams’ banana. Rooted tissue cultured banana
plantlets were purchased from a commercial laboratory. In order
to minimize the carry over effect of BA, individual plantlets
were acclimatized in a greenhouse in 12.5 cm pots containing
sand, soil, vermiculite, (1:1:1), treated with 1% benlate. After
100 days of cultivation, 97% survival rate was recorded and the
resultant seedlings were used for the subsequent experiments.
Shoot-tip explants were decontaminated and cultured on
modified MS medium supplemented with BA and meta-
topolins (mT, mTR, MemT, and MemTR) of varying concen-
trations. The preliminary results on the effect of these aromatic
cytokinins on the physiology of ‘Williams’ banana in vitro as
well as their genetic stability determined via molecular
technique will be discussed.
Host use patterns and specialization of Restio leafhoppers
Cephalelus Percheron (Cicadellidae: Cephalelini)
W.J. Augustyn, A.G. Ellis
Department of Botany and Zoology, University of Stellenbosch,
Private Bag X1, Matieland 7602, South Africa
Current estimates of global insect diversity are imprecise,
primarily because we lack an accurate understanding of the
degree of host specialization in phytophagous insects. Host
specialization links plant and insect diversity through speciation
driven by host shifts. The Cape Floristic Region (CFR) is high
in plant diversity, but few studies have been conducted on insect
diversity. Recent studies suggest that insect diversity in the CFR
may rival that of plant diversity. However, the mechanisms for
this diversity have not been studied in depth. Host specialization
might be a strong driver of diversity in this biome. We studied
apparently specialized restio leafhoppers and their host plants,
the African Restionaceae. An eleven month field survey during
which flowering patterns were also monitored was used to
determine the host use patterns of the restio leafhoppers. Host
choice experiments were used to determine a host use hierarchy.It was found that restio leafhoppers were specialized on the
rarest host, Hypodiscus aristatus. Nymphs were found to be
more specialized than adults. Host choice did not vary for adults
during the sampling period. Nymphs clearly peaked in
abundance in summer, and appear to be less specialized during
this time, which may be due to host-limitation. Plant flowering
phenology had a possible, but weak effect on host preference. A
clear host hierarchy exists in the laboratory which matches the
field results. Some restio leafhoppers did not choose the most
preferred host plant; suggesting the possibility of host race
formation. These results suggest a high degree of specialization
in restio leafhoppers which might link the diversity of restios
with that of their herbivores. The implications of the study in
terms of sampling methods for future large scale diversity
surveys of restio leafhoppers and the conservation of fynbos
insect diversity are discussed.
Centres of endemism: Overview, analyses and the future
N.P. Barker, V.R. Clark
Department of Botany, Rhodes University, Grahamstown 6140,
South Africa
Centres of plant endemism (CoE) in South and southern
Africa have been variously defined and redefined. While some
CoE coincide with hotspots, biomes or some other concept of
vegetation unit, others are less discrete, and might merely
represent local nodes of sampling intensity in a poorly sampled
background. However, with few exceptions, these have been
subjective assessments based on experience, field observations
and specialist expertise. In some instances the boundaries of
some CoE vary from author to author. Furthermore there has
been almost no hypothesis-driven form of testing of these CoE.
An overview of the current CoE is presented, and examples of
the above problems are provided. Biogeographic methods that
could improve the delimitation and recognition of CoE are
discussed, and their strengths and weaknesses assessed. The
effects of factors such as mapping scale, the role of geology,
soils and climate are discussed. Finally, links to faunistic di-
versity are discussed.
Cell wall oxidases in lichens: Purification and properties
C. Liersa, R. Ullricha, M. Hofrichtera, R.P. Beckettb
aInternational Graduate School Zittau, Department of Environ-
mental Biotechnology, Markt 23, Zittau 02763, Germany
bUniversity of KwaZulu-Natal Pietermaritzburg, School of
Biological and Conservation Sciences, Private Bag X01,
Scottsville 3209, South Africa
The presence of cell wall oxidases in an important group of
fungi, the lichenized ascomycetes was recently reported, but so far
little is known about their physico-chemical and biocatalytical
514 SAAB Conference Abstractsspecificities. Biochemical characterization of these enzymes will
be essential for elucidating their roles in lichen physiology, and
will give new insights into a fascinating group ofmicroorganisms.
Laccases, tyrosinases, and peroxidases were studied in aqueous
leachates derived from shaking lichen thalli in water, and from
cellular fractionation experiments. By fast protein liquid
chromatography (FPLC), pigments, phenols and polymers
could be removed from the crude extracts and partially pure
preparations of these enzymes derived. The ability of partially
purified lichen laccases to oxidize phenolic and non-phenolic
lignin model compounds was compared with basidio- and other
ascomyceteous laccases (Pycnoporus cinnabarinus and Xylaria
polymorpha), and indicated that lichen laccases belong to the low-
redox potential group of these enzymes. Tryosinases had
unusually high mono-phenol oxidase activity, suggesting that in
addition to their likely roles in melanization, they catalyse the
attachment of proteins to the cellwall. Certain species also contain
peroxidase-like enzymes. In some ecosystems, significant
quantities of these enzymes naturally leach into soils, and may
play important roles in the biogeochemical cycling of carbon.
The possible role of volatile organic compounds during
dehydration of the resurrection plant, Xerophyta humilis
M. Becketta, F. Loretob, J.M. Farranta
aDepartment of Molecular and Cell Biology, University of Cape
Town, Private Bag, Rondebosch 7701, South Africa
bInstitute for Plant Protection, Consiglio Nazionale delle
Ricerche, Via Madonna del Piano 10, 50019 Sesto Fiorentino,
Firenze, Italy
The photosynthetic apparatus is very susceptible to oxidative
stress under drought conditions. The desiccation tolerant ‘resur-
rection’ plant, Xerophyta humilis has various mechanisms in order
to reduce photo-oxidation during dehydration. Chlorophyll is
broken down and thylakoid membranes dismantled at relatively
high water contents, a phenomenon known as poikilochlorophylly,
in order reduce the potential for oxidative damage with
simultaneous increase of antioxidant activity. It has been shown
that many plants, when exposed to abiotic stresses, invest carbon in
producing volatile organic compounds (VOC), and although the
role of VOC is unclear, there is overwhelming evidence for an
antioxidant role in plants.We thereforewanted to elucidatewhether
VOCs are emitted by resurrection plants and thereafter, if they play
an important role in enabling desiccation tolerance. We found that
X. humilis emits the VOC isoprene in relatively large amounts,
which increased during initial dehydration from 100 to ca 80%
relativewater content, but emission decreased after drying below ca
40% relative water content. The decline in isoprene emission
occurred shortly after the onset of the decline in photosynthetic rate.
This increase in isoprene emission in response to dehydration and
the timing of its decrease could be significant in reducing possible
damage by reactive oxygen species. It has been previously shown
that isoprene quenches the amount of H2O2 formed during stress
and also reduces the peroxidation of cell membranes. Currently, weare inhibiting isoprene emission by feeding fosmidomycin to the
plants, and subsequently allowing plants to dehydrate. H2O2 and
malonyldialdehyde (an indicator of lipid peroxidation) will be
measured in control and treated plants to elucidate the role of VOC
in the dehydration of X humilis. These results will be discussed in
relation to the putative mechanisms whereby resurrection plants
attain desiccation tolerance.
Nipping the bud: Savanna and forest tree responses to
canopy scorch
H. Beckett
Department of Botany, University of Cape Town, Rondebosch
7701, South Africa
★ Best oral paper delivered by a young botanist — under 30 years of
age
Tree mortality, following surface fires, is much greater in
forests than savannas despite similarities in the bark thickness of
tree trunks. This may prevent forest trees from surviving savanna
fires and therefore determine forest–savanna boundaries. There
is no consensus on how trees are actually killed by fire. Although
tree canopies are too high above the flames to be charred, leaves
are often scorched. The aim of this study was to compare tree
canopy recovery between forest and savanna species. We
explored two avenues of variation; first, the viability and
insulation of bud banks, and second the vulnerability of the
hydraulic system to disruption by heat scorch. It was
hypothesized that savanna trees would have more insulated
and have larger viable bud banks, as well as less vulnerable
hydraulic systems, compared to forest trees. Canopy scorch was
simulated on nine congeneric savanna–forest species pairs in
KwaZulu-Natal, South Africa. There was no difference in the
presence of a viable bud bank between congeneric species pairs.
Resprouting response varied between species pairs, and only the
Combretum, Rhus and Acacia pairs had savanna species with
better resprouting abilities. The vulnerability to hydraulic
disruption was measured using wood density as a proxy for
conduit reinforcement. The results are inconclusive possibly
because of high wood densities of slow growing shade-tolerant
forest trees. Differences in crown resprouting following canopy
scorch of forest and savanna trees are not due to variation in bud
banks and resprouting ability. Insulation by bark may be for
protection of the hydraulic system rather than the buds.
Sulphur dioxide induced changes in soybean (Glycine
max L.) physiology
J.M. Berner, S. Lindeque, G.H.J. Krüger
School of Environmental Sciences and Development, North-
West University, Potchefstroom 2520, South Africa
Soya bean is an important agricultural crop in South Africa,
which is predominantly grown in the Highveld. The Highveld is
515SAAB Conference Abstractsalso a hotspot for high levels of air pollutants, especially SO2.
To explore the effects of SO2 on the physiology of soya bean we
assessed the effects on photosynthesis, lipoxygenase (LOX, EC
1.13.11.12) and peroxidase (POD, EC 1.11.1.7) activities. Two
soya bean cultivars, LS 6164 and PAN 1666 were fumigated
with 0 (control), 25, 75 and 150 ppb SO2 for 7 h daily. The
effect on photosynthesis was measured by means of chlorophyll
fluorescence. Analysis of the O-J-I-P transients revealed ΔK,
and ΔI-peaks appearing within both cultivars. A ΔK peak is a
consequence of an increase in fluorescence resulting from the
uncoupling of the oxygen evolving complex of PSII. The
formation of a ΔI peak indicates the inhibition of electron flow
downstream of PSI. A significant (Pb0.05) decrease in the
performance index (PITOT) of LS 6164 was observed when SO2
levels reached 150 ppb. The PITOT of PAN 1666 significantly
(Pb0.05) declined when SO2 levels reached 75 ppb indicating
that the photosynthetic apparatus of PAN 1666 is more sus-
ceptible to SO2 damage compared to LS 6164. Plants ex-
periencing any form of biotic or abiotic stress respond by
increasing defence associated enzymes. LOX is a key enzyme in
the biosynthesis of oxylipins, which regulate defence responses
and serve as secondary stress metabolites. POD is an
antioxidant enzyme, which detoxifies H2O2. PAN 1666
significantly (Pb0.05) increased both LOX and POD activities
to much higher levels compared to LS 6164. This significant
increase was already evident at low (25 ppb) SO2 levels.
Though PAN 1666 managed to induce defence associated
enzymes significantly, the fluorescence data indicate that the
photosynthetic apparatus remains sensitive to SO2.
Evaluation of six plant species used traditionally in the
treatment and control of diabetes mellitus in South Africa
N.K.K. Boaduoa, D. Katererec, J.N. Eloff a, V. Naidoob
aPhytomedicine Programme, Department of Paraclinical
Sciences, University of Pretoria, Private Bag X04, Onderste-
poort 0110, South Africa
bUniversity of Pretoria Biomedical Research Centre, University
of Pretoria, South Africa
cSouth African Medical Research Council, Cape Town, South
Africa
The efficacy of the selected plant species (Senna alexandrina,
Cymbopogon citrates, Cucurbita pepo, Nuxia floribunda,
Hypoxis hemerocallidea andCinnamomumcassia) was evaluated
under controlled laboratory conditions. Two relevant in vitro and
a semi in-vivo assays were selected to test the efficacy of different
extracts on alpha amylase (carbohydrate digestive enzyme)
activity, alpha glucosidase (glucose absorption) activity and islets
of Langerhans insulin secretory activity. Not all extracts of
the plant species had α-amylase enzyme inhibitory activity but
some plant species had substantially better α-amylase inhibitory
activity than the commercial product acarbose. In contrast to the
alpha amylase activity, the alpha glucosidase inhibitory activity of
the non-polar (hexane and ethyl acetate) plant extracts was ingeneral higher than that of polar extracts. When compared to
acarbose all the plant species used in this screening study had
good activity against the α-glucosidase enzyme with the
exception of the methanol extract of C. cassia. Only with the H.
hemerocallidea acetone extract was there an increase in insulin
secretion of 2.5 mIU/L at 8 μg/ml. With all the other extracts the
insulin levels stimulated were less than 0.2 mIU/L. Although the
organic extracts had good activity, it does not explain the use of
aqueous extracts by traditional healers because water extracts
were not active in the assays. From the in vitro results, it can be
concluded some extracts of all the traditionally used species have
some merit in the management of diabetes mellitus type II, as
suggested by the ethnomedicinal leads.
Identification of invasive plant species in South Africa:
Challenges and solutions
J.S. Boatwrighta,b , B.K. Mashopec, O.M. Maurinb,
M. Van der Bankb
aCompton Herbarium, South African National Biodiversity Insti-
tute, Private Bag X7, Claremont 7735, Cape Town, South Africa
bDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, Johannes-
burg, South Africa
cEarly Detection and Rapid Response Unit, South African
National Biodiversity Institute, Private Bag X7, Claremont
7735, Cape Town, South Africa
Identifying plants outside their native range is often difficult,
especially due to the lack of herbarium records, regional specific
literature and expertise, but also when only incomplete or sterile
material of these plants is available. Invasive alien plant species
are of growing concern in South Africa due to their negative
impacts on biodiversity. Early detection of alien invasives and a
rapid response to eradicate them rely on accurate species level
identification. In light of the challenges opposing accurate
identification, alternative solutions need to be explored. One
such solution is using DNA barcoding as a tool to aid in the
identification of unknown plant material (especially when only
incomplete material is available). This requires the use of short,
highly informative DNA regions to discriminate between
species. The world-wide effort to date on DNA barcoding has
led to a degree of standardization in the process of barcoding and
two regions,matK and rbcL, are being used as standard barcodes
for land plants. This lecture will explore the value of an effort to
barcode the alien invasive plant species in the country and the
tools available in the Barcoding of Life Data Systems (BOLD) to
facilitate identification and manipulation of the resulting data.
Systematic studies of the genus Trachyandra and related
genera of the Asphodeloideae (Asphodelaceae)
J.S. Boatwrighta,b, J.C. Manninga, F. Forestc
516 SAAB Conference AbstractsaCompton Herbarium, South African National Biodiversity
Institute, Private Bag X7, Claremont 7735, Cape Town, South
Africa
bDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, Johannes-
burg, South Africa
cJodrell Laboratory, Royal Botanic Gardens, Kew, Richmond,
Surrey TW9 3DS, United Kingdom
The genus Trachyandra comprises some 55 species, which
are largely centered in the Greater Cape Region of South Africa.
Some of the species extend into Tropical Africa as far as
Somalia, while one species is endemic to Madagascar. The most
recent classification system divides the genus into three sections,
T. sections Glandulifera, Liriothamnus and Trachyandra based
on characters of the roots, outer leaves and flowers. Taxonomic
studies of the genus have revealed several new species, mainly
from the Succulent Karoo, and informal taxonomic groups
have been identified within the genus, based on morphological
characters. These groups and relationships within the genus will
be tested through phylogenetic analyses of molecular data.
Preliminary results from analysis of the chloroplast gene region
trnL-F and nuclear internal transcribed spacer (ITS) sequences
indicate that the genus is not monophyletic, with some species
grouping with Bulbinella. These seemingly misplaced species
differ from other Trachyandra species in that they lack the
scabrid anthers typical of the genus and have very few ovules,
consistent with most Bulbinella species. The results also suggest
that Trachyandra sections Liriothamnus and Trachyandra
are also not monophyletic. An overview of the taxonomic and
phylogenetic results thus far is presented.
CO2 and woody thickening in South African savannas
W.J. Bonda, R. Buitenwerf a, G.F. Midgleyb
aDepartment of Botany, University of Cape Town, Rondebosch
7701, South Africa
bGlobal Change and Biodiversity Programme, South African
National Biodiversity Institute, Private Bag X7, Claremont
7735, Cape Town, South Africa
Anthropogenic activities have driven atmospheric CO2
concentrations to levels exceeding anything plants have had to
deal with for the last several million years. Both simulation
studies and glasshouse experiments show that increasing CO2
should favour savanna trees relative to grasses. There is wide-
spread evidence of woody thickening in South African grassy
biomes over the last century. Though these increases are con-
sistent with CO2 effects on woody plant growth, there is no
question that land use changes have also caused woody
thickening. Here we report on trends in woody species in long
term burning experiments where the same disturbance regime
has been applied for decades. The results suggest that woody
plants are responding differently to the same disturbance re-
gimes today relative to the past. The future of savannas isthreatened both by global drivers favouring woody thickening
and by the widespread reduction in veld burning and other land
use changes.
Ecological indicators for climate change
A.C. Bosmana, M.P. Robertsonb, M. Rougetc
aCentre for Environmental Studies, Department of Zoology and
Entomology, University of Pretoria, Pretoria 0002, South Africa
bCentre for Invasion Biology, Department of Zoology and
Entomology, University of Pretoria, Pretoria 0002, South Africa
cDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
The evidence for a rapidly changing climate now seems
overwhelming. Several biological changes that are consistent
with climate change have already been reported in the literature.
However, most of the long term biodiversity datasets that have
been used to document these changes in biodiversity come from
temperate regions. Assessing these changes has become an
imposing challenge, especially in southern Africa. In order to
conserve biodiversity through appropriate management inter-
ventions, we need to adequately quantify the changes that are
taking place by monitoring relevant components of biodiversity.
This requires the development of appropriate monitoring
frameworks. In this study we propose a monitoring framework,
which expands on Noss's hierarchical approach for defining
biodiversity. The framework combines the four levels of
biodiversity, including the regional landscape, the communi-
ty–ecosystem, the population-species and the genetic levels,
into a nested hierarchy so that measurable indicators could be
identified at each biodiversity level. These indicators were
identified by using a predefined set of criteria. The Mpumalanga
province of South Africa will be used as a case study for
developing and applying the monitoring framework. The
proposed monitoring framework will inform and complement
existing monitoring strategies in the province. We discuss the
development of the framework and the indicators that were
identified for quantifying changes in biodiversity.
Surviving the Russian wheat aphid: A structure–function
analysis
C.E.J. Bothaa, S. Waltona, S. Sacrinea, O. Edwardsb, J. Mahbooba
aBotany Department, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
bCSIRO, Floreat Park, Perth, Australia
A South African biotype of the Russian Wheat aphid
(RWASA1) is potentially one of the most devastating insect
pests on grain crops in southern Africa. In recent years, a
second, more aggressive biotype emerged (RWASA2) and is
proving to be more virulent and more destructive when feeding
on RWASA1-resistant cereals. The principal objective of this
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number of South African and North American resistant barley
and wheat lines. Population growth studies carried out under
controlled environment conditions show that the RWASA2
biotype has a significantly faster breeding rate than the older
RWASA1 biotype on both the non-resistant and resistant
cultivars of wheat. RWASA2 therefore poses a more severe
threat to the commercial wheat industry of South Africa than is
the case with the RWASA1 biotype, under present climatic
conditions. We present a model of plant–aphid interactions,
based upon microscopic (light and electron) as well as visual
signs (leaf curl, mottled or streaky appearance, leaf wilt and leaf
health) and explore the resistance, tolerance and susceptibility
of a number of wheat and barley cultivars grown under con-
trolled environmental conditions including changes in atmo-
spheric CO2 levels.
The effects of barley infestation by the Russian Wheat
Aphid (Diuraphis noxia Mordvilko) biotypes RWASA1
and RWASA2 at normal and elevated carbon dioxide levels
S. Sacrine, L. Papier, C.E.J. Botha
Botany Department, Rhodes University, P.O. Box 94, Grahams-
town 6140, South Africa
There is uncertainty related to the future state of the Earth's
environment with respect to global climate change and this
leads to much speculation relating to potential effects of climate
change on agricultural pests such as the Russian Wheat Aphid
(RWA). It has been postulated that the current levels of global
carbon dioxide will double within the next century and this is
expected to have significant implications on most biotic
spheres. As photosynthesis is not saturated at current CO2
levels, we decided to examine the effect of a modest and
realistic increase of CO2 level to 450 ppm on the aphid
population growth rate and survivability of the infested wheat
plants. We assessed resistance and susceptibility in two Iranian
drought/aphid resistant wheat lines and the results presented
here, for increased CO2 levels, pose some worrying questions
especially when the data for interactions change in CO2 con-
centration and potential resistance-breaking, is of concern.
More specifically, under the moderate elevated CO2 levels,
feeder plants die quickly. This has massive implications for
food security in the future.
Phytogeographic areas of endemism in the Cape Floristic
Region: Techniques and results
P.L. Bradshawa, H.P. Linderb
aSouth African National Parks, P.O. Box 76693, NMMU,
Summerstrand 6031, Port Elizabeth, South Africa
bInstitute for Systematic Botany, Zollikerstrasse 107, CH 8008
Zürich, SwitzerlandFloristic patterns of endemism were analysed in the Cape
Floristic Region (CFR), a global biodiversity hotspot in South
Africa. Modern analytical techniques, analysing unweighted
and weighted data, employing both Parsimony Analysis of
Endemism (PAE) and Unweighted Pair-Group Method Arith-
metic Average (UPGMA) were applied to establish Phytogeo-
graphical Centres (PC) and Phytogeographical Sub-Centres
(PSC) in the CFR. Multiple approaches, including GIS based
interrogation, allowed for comparisons across methods and
results, ensuring robustness of identified floristic patterns.
Floristic hierarchical relationships between PCs delimited in
this study were determined using similar unweighted and
weighted clustering techniques. A combined dataset of 4414
taxa was analysed at the Quarter Degree Square (QDS) scale of
resolution, of which 4000 taxa were recorded in the CFR area,
representing 44.4% of the total taxa recorded in the CFR, and
the largest dataset examined to date on floristic patterns in the
CFR. A high proportion of QDSs were assigned to PCs,
indicating that endemism is common throughout the CFR,
although clearly highest in the west. Floristic patterns were
similar to the two most significant and comprehensive previous
phytogeographical studies by Goldblatt and Manning (2000)
and Weimarck (1941); however, there were several notable
differences, and additional floristic detail was retrieved. PCs
were found to cluster in the six traditional phytogeographical
provinces (phytogeographical centres sensu Goldblatt and Man-
ning, 2000). PCs were strongly associated with TMS mountain
ranges – suggesting the importance of substrate and topography
within the CFR for PC formation – and the numeric dominance
of montane ‘fynbos’ taxa. However, there was also PC dev-
elopment on the lower lying areas, notably the Agulhas Plains
and the Swartland and Rûens areas. In conclusion, modern
analytical techniques allow for analysis of larger datasets,
resulting in the retrieval of more accurate and comprehensive
floristic detail not previously described.
Crassulaceae in the Eastern Cape
G.J. Bredenkamp
Department of Botany, University of Pretoria, Pretoria, South
Africa
The Crassulaceae is a large family with 26 genera and more
than 600 species worldwide. Distribution centres are in southern
Africa and central America, with several taxa in Europe. Five
genera with one exotic genus occur in South Africa and all these
genera are present in the Eastern Cape. The genus Adromischus
has 16 species with 8 endemic, Cotyledon has 9 species with
one endemic subspecies, Tylecodon has 5 species, Crassula has
84 species with 8 species and 7 subspecies or varieties endemic,
Kalanchoe has 4 species and Bryophyllum one exotic species.
Following Tölken (1985) the genus Crassula is divided into 20
sections, of which only two, the Squamulosae and the Arta, do
not occur in the Eastern Cape. Based on DNA work, it was
recently suggested that the species of the subgenus Tillaea
518 SAAB Conference Abstractsshould be reinstated under the genus Tillaea. This is followed in
our account.
A new flora for the Eastern Cape Province
C.L. Bredenkamp
National Herbarium, South African National Biodiversity
Institute, Private Bag X101, Pretoria 0001, South Africa
Production of the Flora of the Eastern Cape will enhance the
botanical expertise in a range of fields, e.g. agriculture,
environmental education and tourism in the Province. Most
importantly the taxonomy, updated literature, keys, descriptions
and distributions will contribute significantly towards the
knowledge and conservation of the flora of the Eastern Cape
that is of global significance and highlight possible future
research areas. One of the important goals of the South African
National Biodiversity Institute (SANBI) is to provide a Flora for
southern Africa. This Flora is mandated by the National
Environmental Management: Biodiversity Act No 10 of 2004.
A useful approach to achieve the Flora is to ultimately compile a
series of regional Floras and currently these are in various stages
of completion. The Flora of the Eastern Cape is coordinated
from the National Herbarium and the writing thereof officially
commenced in 2005. Initially templates for all families (246),
genera (1556) and species (7544) occurring in the Eastern Cape
Province were compiled. Selected templates were delegated to
61 contributors, of whom many are specialists on specific taxa.
All manuscripts were edited by volunteers at SANBI, mostly
members of the Botanical Society of South Africa (BOTSOC).
Manuscripts were prepared according to set guidelines and
followed the latest revisions and publications on the taxa
concerned. Four fieldtrips to the Baviaanskloof, Noorsveld,
Mpofu Game Reserve and Witteberg were sponsored by
BOTSOC. On each of these, approximately 750 herbarium
specimens were collected in four fold. One of these specimens
was kept at PRE and the other three were donated to Eastern
Cape Herbaria, as part of capacity building in the province.
Photography on the twelve Bioregions in the Eastern Cape
Province was done to illustrate introductory chapters of the
Flora. Funding, to alleviate printing costs, was obtained from
the Linnean Society of London.
Have bird pollinators shaped plant nectar properties?
M. Brown, C.T. Downs, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Biologists have long been intrigued by the study of evol-
utionary patterns and processes. Over the years several attempts
have been made to correlate pollination syndromes, in terms of
relating specific pollinators to specific floral traits, at a globalscale. In bird pollination systems, two theories have predomi-
nated the literature. The phylogenetic hypothesis predicted that
bird pollination systems were separated at the level of bird
phylogeny, with passerine pollinated plants being distinctly
different, in terms of nectar properties, than non-passerine
pollinated plants, and that these differences reflected sucrose
intolerance and consequently hexose preference in passerine
birds. A newer theory, the feeding niche hypothesis, proposes
that plants pollinated by specialist nectar feeding birds have
nectar properties distinct from those pollinated by occasional
nectar feeding birds. We review these two theories and propose
a third alternative, the body size hypothesis. We use data on bird
sugar preferences and assimilation efficiency to show that bird
body size is a reliable predictor of bird sugar preferences across
a range of sugar solution concentrations reflective of the range
of concentrations of nectar in bird pollinated plants, even when
phylogeny is accounted for. In addition, we show that hexose
assimilation efficiency is also strongly correlated with bird body
size. This new theory provides a framework to test the under-
lying evolutionary patterns and processes in bird pollinated
systems at a global scale.
Mozambique's centres of endemism, with special reference
to the Rovuma Centre of Endemism of NEMozambique and
SE Tanzania
J. Burrowsa, J. Timberlakeb
aBuffelskloof Herbarium, P.O. Box 710, Lydenburg 1120, South
Africa
bRoyal Botanic Gardens, Kew, Richmond, Surrey TW9 3AB,
United Kingdom
The southeastern African country of Mozambique extends
for over 2100 km, stretching from South Africa in the south to
Tanzania in the north. Mozambique has three main centres of
endemism although all three are shared with adjacent countries.
The Maputaland Centre of Endemism is shared with northern
KwaZulu-Natal of South Africa and the Chimanimani-Nyanga
Centre of Endemism extends into neighbouring Zimbabwe. The
third centre straddles the Rovuma River that forms the border
between Mozambique and Tanzania. This centre of endemism,
until recently thought to be restricted to SE Tanzania, was
previously termed the Lindi Centre of Endemism. However,
botanical exploration of northeastern Mozambique over the last
10 years has revealed that the so-called Lindi Centre of
Endemism extends south of the Rovuma River through coastal
Cabo Delgado Province and, to a lesser extent, Nampula
Province. The newly-termed Rovuma Centre of Endemism is
here briefly described and a first list of plants endemic to the
centre is presented.
Systematics of Oscularia (Aizoaceae)
M.H. Buysa, C. Klakb, M. Muaysab, L. Tiedtc
519SAAB Conference AbstractsaCompton Herbarium, SANBI, Private Bag X7, Claremont 7735,
South Africa
bBolus Herbarium, Department of Botany, University of Cape
Town, Cape Town, South Africa
cEM Lab, North-West University, Potchefstroom, South Africa
A systematic revision of Oscularia is underway and we
present an overview of progress to date. Initially monotypic, it
has subsequently been expanded to include 22 names— largely
due to the transferral of a number of Lampranthus taxa.
Oscularia is confined to the winter rainfall region of southern
Africa and invariably occurs on rocky outcrops of mainly
sandstone, although some granite forms also occur. A survey of
traditional morphological characters, including a SEM study of
pollen, leaf and seed surfaces, has revealed a limited number
of characters with diagnostic potential. Lampranthus and
Oscularia have traditionally been thought to be sisters and
differ by the presence of holo- and meronectaries respectively,
amongst others. Field observations have confirmed the presence
of both states in Oscularia. In terms of flower colour,
individuals with both white and pink petals on the same branch
have also been observed. We present a phylogeny based on
analyses of three chloroplast genes (psbJ-petA; trnQ-rps16 and
trnS-trnG) as well as morphological characters which lends
weight to the suspicion that Oscularia is oversubscribed in
terms of names.
A smarter way to database what grows where
M.H. Buys
Compton Herbarium, SANBI, Private Bag X7, Claremont 7735,
South Africa
Baseline biodiversity data (what grows where) will always
provide the basis for all biodiversity endeavours. The process of
data acquisition, storage, dissemination and use is, in contrast, a
product of a particular paradigm. The world is currently shifting
from the digital age to the connected age, where the latter allows
for the possibility of all data connecting with each other. This
new paradigm also has implications for the databasing
fraternity. While capturing baseline data has gained momentum
throughout the world, little thought has been given to
optimising databasing methodologies. The combined use of
low resolution images of specimens and their labels, utilising a
centralised databasing unit, coupled with automatching new
records to databased duplicates, linking all duplicates to a single
collection record before georeferencing and using databases
optimised for speedy data entry, such as BRAHMS, is a smarter
way to database plant collection data.
The Drakensberg Alpine Centre of Plant Endemism,
Southern Africa
C. Carbutta, G. CronbaScientific Services, Ezemvelo KZN Wildlife, P.O. Box 13053,
Cascades 3202, South Africa
bSchool of Animal, Plant and Environmental Sciences,
University of the Witwatersrand, Private Bag 3, Wits 2050,
South Africa
The Drakensberg Alpine Centre (DAC) comprises the
40,000 km2 high-altitude range of hills, mountain peaks and
escarpment plateau located within the eastern interior of
southern Africa and is southern Africa's only alpine region.
The DAC supports some 2520 angiosperms, of which some 334
are endemic and 595 are near-endemic, meaning that almost
37% of its angiosperm flora is confined to a core region south
of the Limpopo River. Strict angiosperm endemism at the
species level is c. 13%, slightly lower than the 16% endemism
for KwaZulu-Natal, and substantially lower than endemism
in the Cape Floristic Region (c. 69%). Most endemic and near-
endemic species belong to the Asteraceae, Scrophulariaceae
and Iridaceae, which are the largest, fourth largest and
seventh largest angiosperm families in the DAC respectively.
Helichrysum and Senecio contribute the most endemics and
near-endemics. Some of the endemic species are rare, poorly
known and highly localized due to their very specific habitat
preferences. Five genera are endemic, and six genera are near-
endemic to the DAC; the speciation patterns and processes for a
number of these genera are currently being investigated. This
paper also discusses some key principles and lessons learnt
in the treatment of a centre of endemism within a floristic
framework.
The conservation status of the indigenous forests of the Port
St Johns Forest Estate in the Eastern Cape, South Africa
S.G. Cawe
Botany Department, Walter Sisulu University, Nelson Mandela
Drive, Mthatha 5117, South Africa
The indigenous forests of Pondoland, which include the Port
St Johns Forest Estate, have been the subject of considerable
botanical study since that territory was annexed to the Cape
Colony in 1894. Among the earliest accounts were descriptions
of the forests by Sim (1904) in the early 20th century. His main
interest was the timber that could be obtained from the forests.
During the homeland era the forests were a subject of a number
of studies from the conservation perspective; the study by
Cooper and Swart (1992) being one such study. It classified the
forests into three conservation categories and identified the
exploding human population as a major threat to the
conservation of the forests leading to increased demand for a
variety of forest products and recommended that the “people
should be won over to conservation for their own survival”. The
watershed election of 1994 (100 years after Pondoland had been
annexed) led to major shifts in thinking about the conservation
of the forests from the authorities. The focus was on the
restoration of the land to the people. In an ongoing study of
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has become clear that the people are not merely extracting
produce form the forests, but clearing them on a large scale for
the production of maize and a certain high value cash crop. This
forest clearance, using the slash and burn method, has not been
recorded in the literature until now.
Response of indigenous legumes of the Cape Floristic
Region to P supply
S.B.M. Chimphango, S.C. Power, P.M. Maistry, G. Potgieter
Botany Department, University of Cape Town, Private Bag X3,
Rondebosch 7701, South Africa
Indigenous legumes of the Cape Floristic Region (CFR)
grow and fix nitrogen in oligotrophic soils that are acidic. It was
hypothesized that the CFR legumes have low P requirement and
thus will be sensitive to available P levels higher than
20 mg P kg−1. The effect of different levels of P supply on
plant growth and concentration of nutrients was investigated in
17 CFR legumes. The plants were grown in either hydroponics
or potted sand in a glasshouse and assessed for biomass
accumulation and allocation, and concentration of nutrients in
the tissue. The results showed species variation in response to P
supply with some showing toxicity to high levels of P supply,
others tolerant, but some responded positively. The variability
in legume response to P supply provides an opportunity for
selection of legume species with a low P requirement.
On-ramps and off-ramps: The phytogeography of the
southern Great Escarpment, South Africa
V.R. Clarka, N.P. Barkera, L. Mucinab
aDepartment of Botany, Great Escarpment Biodiversity
Programme, Rhodes University, Grahamstown 6140, South
Africa
bDepartment of Environmental and Aquatic Sciences, Curtin
University of Technology, GPO Box U1987, Perth WA 6845,
Australia
The Great Escarpment in southern Africa is a 5000 km-long
mountain system stretching from Angola south through
Namibia into South Africa, Lesotho and Swaziland and north
to Zimbabwe. The Escarpment is rich in biodiversity and
endemism, hosting over half of southern Africa's centres of
floristic endemism. Despite this richness, the Escarpment has
been poorly studied. Here we report on floristic research on the
southern Escarpment (the Sneeuberg, Nuweveldberge and
Roggeveldberge), which is 1000 km long, forms one fifth of
the total Escarpment, and has a highest point of 2504 m. A four-
year survey involving extensive fieldwork and literature review
was implemented to sample all key habitats, and in particular
areas that may represent refugia. A database of some 12,000 taxawas created in order to use phenetic methods and Parsimony
Analysis of Endemicity to analyse the floristic relationships
between the southern Escarpment, the Cape Floristic Region
(CFR) and the Drakensberg Alpine Centre (DAC). The southern
Escarpment is shown to be rich in endemics (with one new centre
of floristic endemism), to be a palaeo-corridor between the
western and eastern Escarpment, and to support both palaeo- and
recent connections with the CFR. Connectivity along the
southern Escarpment is shown to have been broken by the
aridification of the Nuweveldberge since the Last Glacial
Maximum. The south-eastern connection with the CFR (first
purported by Weimarck, 1941) is shown to be the primary
conduit of Afromontane connectivity between CFR and the
eastern Escarpment in southern Africa.
Exploring temperature limits in the germination niche
A. Cochranea,b, M.I. Dawsc,†, F. Hayd
aResearch School of Biology, Australian National University,
Canberra ACT 0200, Australia
bDepartment of Environment and Conservation, Perth, Western
Australia 6983, Australia
cRoyal Botanic Gardens, Kew, Seed Conservation Department,
Wakehurst Place, Ardingly, West Sussex RH17 6TN, United
Kingdom
dTT Chang Genetic Resources Center, International Rice
Research Institute, DAPO Box 7777, Metro Manila, Philippines
†Current address: Energy Resources of Australia, Level 3,
Energy House, 18–20 Cavenagh Street, Darwin 0800 NT,
Australia
Niche characteristics can be powerful indicators of species
sensitivities to climate change. By measuring one dimension of
the niche (for example, germination) and studying the rate of
change in that feature over time (for example, projected climate
warming scenarios) we can gain insight into the effects of a
warming climate on the recruitment capability of plant species.
In obligate seeding species, the germination niche is influenced
by demographic processes such as seedling recruitment and
seed bank dynamics, crucial for colonisation and population
survival. Germination is a high risk phase in a plant's life-cycle,
and is directly regulated by temperature; seeds germinate over a
range of temperatures within which there is an optimum
temperature, with thresholds above and below which no
germination occurs. We suggest that abrupt changes in
temperature associated with a warming climate may cause a
disconnect between temperatures seeds' experience and tem-
peratures over which germination is able to occur. Such a mis-
match in the germination niche of obligate seeding species
could render them vulnerable to decline and extinction. Using a
temperature gradient system we have identified temperature
limits in the germination niche for a number of endemic species
from southern Western Australia.
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nendalo – Bio-cultural Diversity Education (B-CDE)
Program
M.L. Cocksa, A.P. Doldb
aInstitute of Social and Economic Research (ISER), Rhodes
University, P.O. Box 94, Grahamstown 6140, South Africa
bSelmar Schonland Herbarium, Rhodes University Botany
Department, P.O. Box 94, Grahamstown 6140, South Africa
Current research is increasingly drawing attention to the
close link between cultural diversity and biodiversity. Culture
and nature have co-evolved over time to become intertwined
and mutually dependent. Contemporary rural and urban South
Africans have been shown to find great cultural and spiritual
value in nature and its products as many traditional cultural
practices use wild plants on a daily basis. Overexploitation of
natural resources threatens not only biodiversity but also
indigenous knowledge systems and ultimately cultural heritage.
Therefore new and innovative conservation measures need to be
implemented urgently. We believe that school education is
critical. Our B-CDE Program aims to raise awareness around
the ‘inextricable link’ between biological and cultural diversi-
ties amongst school learners as the future preservation of both
our cultural heritage (inkcubeko) and bio-diversity (indalo)
relies on young people recognising the importance and value of
nature. Four lessons have been developed and delivered to
approximately 700 Grade 10 learners across seven schools in
Grahamstown East, each year. The lessons provide direct input
into the Grade 10 Life Sciences Curriculum and several
worksheets and an assignment has been approved by the
Department of Education as part of Grade 10 learners'
continuous assessment (CASS) portfolio. The lessons also
provide incentives for young people/learners to use and manage
natural resources sustainably and they instil a conservation ethic
amongst learners.
Experimental manipulation of cues for leaf-phenological
events in a savanna system
H.J. Combrinka, E.C. Februarya, S.I. Higginsb
aTree Grass Programme, Department of Botany, University of
Cape Town, South Africa
bInstitut für Physische Geographie, Goethe Universitaet
Frankfurt am Main, Germany
Trees are deciduous and grasses become moribund because
of the potentially high cost of maintaining leaves in the dry
season when savanna soils typically reach wilting point. One
model for tree grass coexistence in savanna proposes that trees
leaf out before grasses allowing for a temporal separation in
resource acquisition that allows for tree grass coexistence in
savanna. Phenological strategies which determine the onset of
growth amongst species and life forms therefore play an im-
portant role in shaping savanna physiognomy. Understandingthe cues that influence these phenological strategies is therefore
of special interest. In this experiment we manipulate soil
moisture availability as a cue for leaf flush and the onset of the
growing season in an exclosure plot near Pretoriuskop in the
Kruger National Park. Sets of individual plots of 3 m2 were
irrigated at eight ‘onset of irrigation’ dates starting from the
beginning of August 2008 in bi-weekly intervals. The dominant
tree Terminalia sericea and grass Hyperthelia dissoluta were
used for the manipulation in three treatment variations, being
grass only; tree only; and grass and tree combined. The primary
objective is to determine the extent to which available water is a
driver for bud break. A second objective is to determine the
extent to which competition for resources affects tree and grass
biomass production.
The invasive “mothcatcher” (Araujia sericifera; Asclepia-
doideae) co-opts native honeybees as its primary pollinator
in South Africa
G. Coombs, C.I. Peter
Department of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
Successful invasive plants such as Araujia sericifera usually
are either capable of automatic self-pollination or maintain
pollinator services by having generalized pollination systems to
make use of local pollinators in the invaded range. Alternatively
plants must co-opt new pollinators with similar morphology to
native pollinators or reproduce asexually. We aimed to
document the pollination biology of A. sericifera in South
Africa and given the success of this species as an invader
predicted that sexual reproduction in this species either occurs
through self pollination or A. sericifera has successfully co-
opted native insects as its pollinators. We documented the
effective pollinators including a comparison of the efficacy of
nocturnal versus diurnal pollinators as well as the breeding
system and long term natural levels of pollination success of this
species. We found that native honeybees (Apis mellifera) were
the main pollinators of A. sericifera in South Africa, while
moths are unimportant pollinators despite pale flower colours
and nocturnal scent production by the flowers. Plants from the
Grahamstown population were incapable of autonomous self-
pollination but pollinator mediated self-pollination does occur.
However the highest fruit initiation resulted from out-crossed
pollination treatments. The high pollen transfer efficiency of
this species was comparable to other hymenopteran pollinated
exotic and native milkweeds, suggesting that A. sericifera
maintains pollinator services at levels experienced by indige-
nous asclepiad species. We conclude that A. sericifera re-
produces successfully in South Africa due to the combined
ability of this species to successfully attract and exploit native
honeybees as its pollinators as well as the ability of individual
plants to set fruit from pollinator mediated self-pollination.
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ellipticum (Apocynaceae – Asclepiadoideae) and the influ-
ence of large pollinarium loads on the foraging behaviour of
its principal pollinator Apis mellifera
G. Coombsa, A.P. Doldb, C.I. Petera
aDepartment of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
bSelmar Schonland Herbarium, Department of Botany, Rhodes
University, P.O. Box 94, Grahamstown 6140, South Africa
The pollen of most plants is granular and its presence on
pollinators does not negatively influence the behaviour of these
insects. Orchids and Asclepiads however present pollen as large
coherent masses known as pollinia that may negatively affect
the foraging behaviour of pollinators by causing increased
flower handling times or interfering in the biology of the
pollinator. The pollination biology of members of the genus
Cynanchum (Apocynaceae–Asclepiadoideae) is poorly docu-
mented. In this study various aspects of the pollination biology
of C. ellipticum were examined including the identity of
pollinators, pollination success and nature of the floral rewards.
This revealed that large masses of pollinaria accumulate on the
mouthparts of the primary pollinators, honeybees. The
influence of large pollinarium loads on the foraging behaviour
of honeybees was therefore investigated and we found a
positive relationship between pollinarium loads and flower
visiting times, however longer flower handling times were
restricted to only a few individuals. There was no other
evidence to suggest that large pollinarium loads influence the
foraging behaviour of honeybees as bees did not visit fewer
flowers per umbel and showed no increase in wing wear with
increasing loads. Cynanchum ellipticum displayed consistently
high levels of pollination success that may be attributed to a
highly efficient system of pollinarium loading with minimal
impact on the foraging behaviour of pollinating insects.
Mainstreaming biodiversity at local government level
requires a cultural shift
R.M. Cowling, A. Wilhelm-Rechmann
Department of Botany, P.O. Box 77000, Nelson Mandela
Metropolitan University, Port Elizabeth 6031, South Africa
Priority maps for biodiversity conservation emanating from
systematic conservation planning exercises are increasingly
being developed for implementation by local governments in
their land use decision-making. However, these biodiversity
planning products usually rely on the implicit assumption that
biodiversity and related concepts are the appropriate ones for
communicating the need to safeguard nature. We investigated
the level of understanding of the terms “biodiversity” and
“sustainability” held by politicians in four Eastern Cape coastal
municipalities and then identified the prevalent frames of
interpretation they held regarding nature conservation in landuse planning. We demonstrate that understanding of the term
“biodiversity” is very limited; however, the term is well linked
to the natural environment. Conversely, the concept of
“sustainability” is clearly established — but only marginally
connected to nature. The frame analysis showed that nature
conservation is interpreted as fundamentally in opposition to
socio-economic development. Conservation is frequently
framed as being a socially unjust endeavour, disrespectful
towards people and lacking realism. We used these insights to
provide recommendations on how conservationists should
proceed to re-frame biodiversity issues in order to more
effectively mainstream conservation plans into local land-use
decision making. We conclude by recommending that biodi-
versity needs to be reframed in terms of biocultural phenomena
that resonate with politicians. We illustrate this with an example
based on the Cape coast's rich and unique archaeological
resources that document the evolution of modern humans.
Who's your daddy?Mixedmating and reproductive assurance
in a South African irid with a specialized pollination system
R.J. Cozien, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Reproductive assurance is a proposed explanation for the
tendency of plants with highly specialized pollination systems to
reproduce alternatively by autonomous selfing. This is because
the risk of pollen limitation is thought to be higher in plants with
specialized pollination systems, especially in heterogenous
pollinator environments. Although this provides a plausible
theoretical model, relatively few empirical studies have quantified
the breeding system parameters necessary to test this hypothesis,
and data on spatial and temporal variations in pollinator
contributions to fecundity are lacking. Hesperantha coccinea
(Iridaceae) which occurs on river banks in valleys along the
Drakensberg mountain range in South Africa is characterized by
two highly specialized pollinator ecotypes but is also potentially
capable of late-acting autonomous self-pollination. It is thus an
ideal model system to investigate the parameters that maintain
mixed mating in a specialist species. We quantified the potential
for autonomous selfing in H. coccinea, as well as the actual
contributions of autonomous selfing and pollinator mediated
fecundity by using floral emasculations in the field as well as
genetic markers. Hesperantha coccinea was found to be highly
self-compatible. Inbreeding depression was found to be close to
zero, demonstrating an absence of selection against selfed
progeny. There was no significant difference between autono-
mous and pollinator mediated fecundity, indicating high
autofertility. The experimentally determined contribution of
pollinator-mediated between-flower selfing (geitonogamy) to
fecundity was non-significant. Results of experimental emascula-
tions revealed that the contribution of autonomous selfing varied
from non-significant in one population to 31% of fecundity in
523SAAB Conference Abstractsanother. This was confirmed by marker-based estimates of
selfing, which varied from 11 to 59% in six populations. This
heterogeneity in the pollinator environment, combined with
absence of detectable inbreeding depression, provides a strong
basis for the selective maintenance of autonomous late-acting
selfing in H. coccinea.
The climatic and edaphic determinants of realised tree height
M.D. Cramer
Department of Botany, University of Cape Town, Private Bag
X1, Rondebosch 7701, South Africa
School of Plant Biology, Faculty of Natural and Agricultural
Sciences, The University of Western Australia, 35 Stirling
Highway WA 6009, Australia
Competition for light has driven trees to grow tall, but the lack
of a single universal limit to tree height is possibly because this is
determined by multiple interacting environmental variables. A
potential mechanism for this interaction is that water is important
for both soil nutrient mobility and nutrient uptake, both resources
thus determining realised nutrient availability. Although nutrient
concentrations in wood are low relative to foliage, because tree
wood is usually the largest aboveground biomass component it
contains the bulk of nutrients. Consequently nutrient availability
may limit woody biomass accumulation in some regions.
Correlative analyses of climatic and edaphic variables with tree
height from winter rainfall sites in south-western Australia were
conducted. A nutrient stock-based analysis was also used to
estimate the nutritional limits to woody biomass accumulation.
Total P and water availability were independently strongly
correlated with tree height (r=0.42 and 0.39, respectively).
Boosted regression tree models showed that tree height was
determined by water availability (19%), followed by soil
properties including cation exchange capacity (12%), total P
(11%), Mg (9%), Na (9%) and extractable P (7%), amongst
others. The relationship between observed tree height, water
availability and total P suggested a trade-off between water and P
availability in determining tree height. Although genotypic
characteristics are important in determining nutrient requirements
for woody biomass production, the interaction of water and
nutrient availabilities may partially determine realised tree height
in south-western Australia. Nutrition is multi-faceted and a
number of nutritional characteristics may interact with water
availability in determining realised tree height. The specific
edaphic constraints on trees vary regionally, but it is possible that
interactions between water and nutrient availabilities are
important components of the limits to tree height globally.
An ethnobotanical survey of the Agter-Hantam area of the
Northern Cape
J.J.J. De Beer, B-E Van WykDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South
Africa
The combination of botanical and cultural diversities in
southern Africa has resulted in a complex regional mosaic of
traditional plant uses that have not yet been properly recorded.
Several authors have commented on the paucity of information
on Khoi-San plant use. Since most of the Khoi-khoi information
is contained in an oral-traditional system, a large part of it is
undoubtedly already lost forever. From a cultural point of view,
this is a tragic loss that can never be corrected. The present
study aims to systematically record Khoi-San indigenous plant
use information in a scientifically accurate way. The study area
is the Agter-Hantam region, where the ancestors of the
supervisor have had a well-recorded presence since the 1770s.
The study aims to address the tragic loss of indigenous
knowledge by carefully and systematically recording whatever
fragmentary original plant knowledge that has survived. During
Phase 1 field survey work was conducted to interview local
experts, notably Jan Baadjies, a traditional healer. A rapid
appraisal methodology was followed. Plant material was
collected for herbarium voucher specimens. In Phase 2 sixteen
participants in the Agter-Hantam, all descendents of the Khoi-
San people, were shown a collection of 126 herbarium voucher
specimens, and their knowledge of plant names and uses were
recorded. In this presentation the main findings will be
discussed. There is a core group of plants that are known by
almost all participants, and consistency in how the plants are
used for medicinal purposes. A number of new recordings were
made, which will be highlighted in the presentation.
Intraspecific variation in pollinators as a driver of floral
diversification within the sexually deceptive daisy Gorteria
diffusa
M.L. De Jager, A.G. Ellis
Botany and Zoology Department, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
★ Awarded the Van Staden prize for the best paper by a PhD
student
Of the various ways that flowering plants ensure pollination
sexual deception is arguably the most spectacular. Deceptive
flowers entice male pollinators by mimicking the mating signals of
female insects. Previously thought to be exclusive to the
Orchidaceae, this mode of pollination was recently discovered in
the South African daisy, Gorteria diffusa. This species comprises
14 geographically distinct floral morphotypes, all predominantly
pollinated by the beefly Megapalpus capensis. Three of the floral
morphs employ complex petal spots to elicitmating behaviour from
male flies, whilst the other morphs only induce inspection or
feeding behaviour. Although intraspecific variation in pollinators
has been considered a potential driver of floral divergence, few
studies have experimentally investigated this mechanism. We
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dependant preferences of male and female flies for various petal
spot components in the diversification ofmimetic flower ornaments
withinG. diffusa.Herewe show thatmales and females have highly
contrasting preferences with males generally preferring all
components of petal spots, including UV reflective highlights.
Females generally exhibited random preference for these compo-
nents, but significantly avoided the UV reflective highlights. This
suggests that specializing on the attraction of mate-seeking males
through the production of UV reflective highlights might result in
reduced visitation by food-seeking females. Interestingly,males did
not exhibit preference for floral scent whilst females did. Since
olfaction is the dominant floral cue employed by orchids to deceive
their male pollinators this implies that sexual deception in daisies
might have occurred through different evolutionary pathways to
those in orchids. These results suggest that divergent selection
imposed by male and female flies may have contributed to the
incredible floral variation within G. diffusa.
The establishment of in vitro screening methods for
evaluating the susceptibility of sugarcane (Saccharum spp.
hybrids) to the fungal disease, smut (causal agent: Ustilago
scitaminea H. and P. Sydow) and the stalk borer, Eldana
saccharina Walker
N. Devnaraina,b, S.J. Snymana,b, C. Hunterc, S.A. McFarlaneb,
R.S. Rutherfordb
aSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal, Durban 4041, South Africa
bSouth African Sugarcane Research Institute (SASRI), Private
Bag X02, Mount Edgecombe, Durban 4300, South Africa
cSchool of Biochemistry, Genetics, Microbiology and Plant
Pathology, University of KwaZulu-Natal Pietermaritzburg,
Private Bag X01, Scottsville 3209, South Africa
The fungal disease smut (causal agent: Ustilago scitaminea
H. & P. Sydow) and stalk borer Eldana saccharina Walker
place constraints on sugarcane agriculture in South Africa.
Conventional field-based screening for pest and disease
resistance is a lengthy process. This study evaluated in vitro
techniques combined with artificial inoculation of 12 week old
in vitro plantlets and 8–10 week old embryogenic calli.
Preliminary investigations were conducted on cultivars with
known field ratings: NCo376, N26 and N39 which captured a
range of resistance and susceptibility ratings to smut and
E. saccharina, and 5 ‘test’ cultivars. Infective U. scitaminea
sporidia generated from teliospores were used as inocula.
Development of a callus protocol was unsuccessful due to
sporidial overgrowth, despite addition of a contact fungicide
Dithane M-45® (0.025 g/l) and antimicrobial agent, PPM™
(5 ml/l), to media. Plantlet inoculation by injection 1 cm above
the apical meristem resulted in 12% and 20% of NCo376
(susceptible) plantlets producing smut whips after 5–12 weeks
when inoculated with 1×106 and 1×109 sporidia/ml, respec-
tively. Smut whips produced in 62% of cultivars inoculatedwith the lower inoculum concentration correlated with their
field resistance ratings. Whips harvested from in vitro plantlets
are a valuable source of aseptic teliospores for future research.
Current work involves inoculation of NCo376 calli with such
teliospores and maintained on medium with PPM™ –
emergence of whips from plantlets remains to be assessed.
Eldana saccharina screening involved surface decontamination
of eggs with 1% sodium hypochlorite (NaOCl) for 15 min.
Feeding bioassays were conducted by placement of first instar
larvae on in vitro plantlets and calli for 3 and 2 weeks,
respectively. Larval mass, length and percentage infestation
were recorded. Although greater larval size was expected in
susceptible compared with resistant cultivars, results did not
support this. Significant differences in plantlet infestation were
observed between susceptible (94–98%) and resistant (72–86%)
lines. No significant differences were found in the callus feeding
bioassay. However, a 24 h callus choice bioassay which in-
vestigated larval preference between callus genotypes compared
with NCo376 showed significant differences and distinguished
cultivar susceptibility according to field ratings.
Reproductive ecology of bird-pollinatedBabiana (Iridaceae):
Floral variation, mating patterns and genetic diversity
C. De Waala, B. Andersonb, S.C.H. Barretta
aDepartment of Ecology and Evolutionary Biology, University
of Toronto, Toronto, Ontario M5S 3B2, Canada
bDepartment of Botany and Zoology, University of Stellenbosch,
Stellenbosch 7602, South Africa
Flowering plants possess striking variation in reproductive
traits and mating patterns, even among closely related species. I
investigated morphological variation, mating and genetic diver-
sity of five taxa of bird-pollinated Babiana (Iridaceae) from the
Western Cape, including two species with specialized bird
perches. Field observations in 12 populations demonstrated that
sunbirds were the primary pollinators. Babiana ringens exhibited
correlated geographic variation in flower and perch size.
Controlled field pollinations revealed self-compatibility and low
pollen limitation in B. ringens subspecies, and self-incompatibil-
ity and chronic pollen limitation in B. hirsuta. Allozyme markers
demonstrated moderate to high selfing rates among populations
and considerable variation in levels of genetic diversity. In
B. ringens there was a positive relation between the geographic
and genetic distance of populations. The results of a manipulative
field experiment indicated position-dependent herbivory on
inflorescences of B. hirsuta and this could play a role in the
evolution of specialized bird perches in Babiana.
Morphological characterization of rhizobia and their
effect on the distribution of indigenous legumes in the
Cape Floristic Region
O. Dlodlo, M.A. Muasya, S.B.M. Chimphango
525SAAB Conference AbstractsUniversity of Cape Town, Botany Department, Private Bag X3,
Rondebosch, South Africa
The Cape Floristic Region (CFR) consists of a mosaic of
sandstone and shale substrates that gives rise to a variety of soil
types mainly sandstone, aeolian sands, shale, granite and
limestone promoting a very diverse species region (Bond et al.,
1984 and Goldblatt et al., 2000). Among the species legumes
occur in defined populations in varying habitats covering the
different soil types. However it is not known whether the
rhizobia associated with the legumes also form defined
populations in the varying habitats. Some studies have reported
phylogenies of Rhizobium, Mesorhizobium and Burkholdeira
that were isolated from a few genera such as Cyclopia, Lotonis,
Indigofera or Lebeckia. The phylogenetic relationship of the
CFR rhizobia is not known. We hypothesized that Rhizobia
isolates from indigenous legumes of the CFR will cluster
phylogenically according to soil types and that the distribution
of rhizobia limited that of their compatible host. Rhizobia were
isolated from nodules collected from 87 species in over 12
genera covering different soil types of the CFR. The preliminary
phenotypic characters of the rhizobia isolates show variation
due to species and soil types. In another experiment, rhizobia
were isolated from nodules of seedlings of 19 species from 14
genera inoculated with soil from granite or shale substrate for
90 days in a glasshouse study. Nodules that were effective in
N2 fixation were recorded in all the species except Crotalaria
capensis and Priestleya tomentosa. These results indicate that
the two soil types contain rhizobia capable of nodulating species
that do not commonly grow in them.
Does the likelihood of an Allee effect in plant reproductive
success depend on the type of pollinator?
K.J. Duffy, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Allee effects (positive effects of numbers of conspecifics on
individual fitness) can be important in governing the reproduc-
tive success of rewarding animal-pollinated, self-incompatible
plants. This is because larger floral displays are attractive to
animal pollinators as they maximise their foraging efficiency.
However, once attracted to populations, visitors can differ in the
efficiency with which they pollinate flowers; and hence may
differ in whether they cause an Allee effect in plant
reproduction. We examined the reproductive biology of the
self-incompatible Kniphofia linearifolia Baker (Asphodelaceae)
which has two distinct types of pollinator; birds and native bees.
We made replicated pollinator observations in populations of
varying sizes, densities, and isolations. To test for differences
between the two pollinator types, we selectively excluded bird
visitors from individuals of K. linearifolia in each population.
We found a strong Allee effect for bird visitation, with increasesin population size increasing both bird visitation and overall
reproductive success. No Allee effects were found for bee
visitation. Although bees did contribute to fruit and seed sets,
and caged plants had lower fruit and seed sets overall, indicating
that birds are more efficient pollinators. This study demon-
strates that the likelihood of an Allee effect in plant re-
production can depend on the type of pollinator available. From
a conservation perspective, small populations of K. linearifolia
may not be able to attract enough bird pollinators. Such
populations may be overly reliant on inefficient bee pollinators
and vulnerable to inadequate levels of reproduction, which will
negatively affect their long-term survival.
Expanding the role of volunteers in monitoring of
threatened plants
I. Ebrahim, V. Zikishe
South African National Biodiversity Institute, Kirstenbosch
Research Centre, Private Bag X7, Claremont 7735, Cape Town,
South Africa
The CREW (Custodians of Rare and Endangered Wild-
flowers) has been operating since 2003. We have established 16
volunteer groups across the country to assist us with monitoring
and conserving rare and threatened plants. The volunteers have
been involved in systematic sampling of threatened lowland
fragments, monitoring populations of highly threatened plants
and engaging landowners and conservation agencies in
conservation of critical sites where threatened plants occur. In
2009 the CREW programme aimed to expand the role of the
volunteers to start collecting vital information for assessing
population trends in species, understanding life history strategies
of priority threatened plants and assessing the impacts of threats
of populations of threatened plants. We have set up long term
demographic monitoring projects for six species across the CFR.
Volunteers are involved in setting up the plots and conducting
the monitoring. We will present some of the findings from the
past two years of monitoring as well as show some of the
important contributions the CREW volunteers have made to the
conservation of threatened plants.
Mechanisms of rapid adaptation to environmental change
in aphids
O. Edwards
CSIRO, Floreat Park, Perth, Australia
Many aspects of aphid biology would suggest that they might
struggle to adapt to novel environments. Many aphid species
require two separate host plants to survive: an over-wintering
woody host and at least one secondary host upon which they feed
for the remainder of the year. On this secondary host they
reproduce asexuallywithout genetic recombination,which should
limit their capacity to generate genetic diversity. Aphids also have
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proteins in their saliva to disguise their presence and suppress
effective defences. As a consequence, adapting to new hosts
should be difficult. Aphids rely on bacterial endosymbionts for
their nutrition. These symbionts are very sensitive to high
temperatures, which also might be expected to limit aphid
distributions.Despite all these, aphids are one of themost invasive
of insect pests. Invasive lineages often lose their sexual phase,
ending their reliance on primary hosts, but also eliminating the
diversifying effects of genetic recombination. In our research, we
are discovering that aphids have mechanisms that allow them to
adapt quickly to environmental change. Aphid salivary gland
genes have high mutation rates, and are evolving rapidly under
strong positive selection. We believe this allows aphids to adapt
quickly to host plant defences, including genetic resistance. We
are also investigating the epigenetic mechanisms used by aphids
to change their phenotype in response to their environment. It is
likely that these adaptive mechanisms contribute to the
invasiveness of aphids. Similar mechanisms may be widespread
among insects, affecting not only their invasive potential but also
their ability to adapt to climate change.
Different growth patterns in three Eucalyptus clones in
northern KwaZulu-Natal: The underlying physiology
A. Eksteena, N.W. Pammentera, V. Grzekowiakb, N. Jonesb
aSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal, Westville, South Africa
bSappi Forests Research, Shaw Research Centre, Howick,
South Africa
Northern KwaZulu-Natal houses a Sappi dendrometer trial
using different Eucalyptus clones. This trial has detailed measure-
ments of stem diameter, weather data and wood anatomical
properties. Two physiological aspects of the Eucalyptus clones'
growth can be noted and form the basis of this project: (1) there is a
lack of seasonal response to weather in terms of the clones' growth
and (2) the clones' show different patterns of response to short-term
weather changes. This project addresses both of these two
physiological questions by means of growing potted Eucalyptus
trees and trees grown on-site in the field in Northern KwaZulu-
Natal. The key question of this project is how the growth patterns
(including photosynthate, resource partitioning andwater relations)
of the clones' growth differ in response to normal and/or drought
weather conditions. The knowledge gained from this project will
help contribute to Sappi's dendrometer trial research and will also
be linked with studies involving the Eucalyptus clones' genetics.
Growth patterns were primarily influenced by genetics, and
secondarily by drought stress treatment.
Bedroom choice in flower visiting insects
A.G. Ellisa, S. Clusella-Trullasb, J.S. Terblanchec,W. Augustyna,
E.C. ConradieaaBotany and Zoology Department, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
bCentre for Invasion Biology, Botany and Zoology Department,
Stellenbosch University, Private Bag X1, Matieland 7602, South
Africa
cDepartment of Conservation Ecology and Entomology,
Faculty of AgriSciences, Stellenbosch University, Private Bag
X1, Matieland 7602, South Africa
Many flower-visiting insects overnight inside flowers. A few
studies have suggested that some plant species have adapted to
exploit sleeping insects for pollination in return for a heat reward.
Here we examine patterns of bedroom choice in flower visitors in
a simple Namaqualand plant community comprising daisy
species which exhibit diurnal rhythms of flower opening and
closure. We show that insect species exhibit preference for
sleeping in particular flowers, which differs from their feeding
preferences. Flowers did not buffer insects from low nocturnal
temperatures, but plant species did differ in their thermal
properties. Flowers of Gorteria diffusa, the preferred bedroom
of the fly Megapalpus capensis, reached substantially higher
temperatures during the morning than other co-occurring daisies.
Megapalpus required more heating before flight was possible
than monkey beetles, the other major flower visiting insect group
in this community, which might be the reason it prefers to sleep in
the warmer Gorteria inflorescences. Gorteria exhibited anthesis
patterns consistent with the use of flower sleeping flies as
pollinators. Although sleeping flies imported and exported similar
amounts of pollen relative to feeding flies, the purity of the pollen
loads they carry on exiting a flower is higher than feeding flies.
These results suggest that higher inflorescence temperatures and
anthesis prior to inflorescence opening likely represent specific
adaptations for the exploitation of sleeping insects for pollination
driven by improved pollen export by sleeping flies exiting
inflorescences with pure pollen loads.
Is the published African Herbal Pharmacopoeia, the start
or end of a successful international collaboration?
J.N. Eloff a, A. Gurib-Fakimb, T.E. Brendlerc, D. Phillipsd,
B.-E. Van Wyke
aPhytomedicine Programme, University of Pretoria, South
Africa
bChemistry Department, University of Mauritius, Mauritius
cPhytophile, Berlin, Germany
dDenzil Phillips International, London, United Kingdom
eBotany Department, University of Johannesburg, South Africa
Sub-Saharan Africa and the Indian Ocean islands contain in
the order of 25% of the world's plant species. Yet only 7.6% of
African plants are used as commercial herbal medicines in Europe
compared to 39.5% of species from Asia. This is probably
because in contrast to Asia information in Africa was mainly
transferred orally from generation to generation. To address this
problem a workshop was organized with 30 scientists, producers,
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countries. The workshop unanimously decided that the Associ-
ation for African Medicinal Plant Standards (AAMPS) should be
formed to produce an African Herbal Pharmacopoeia (AfrHP).
Consensus was reached on many aspects including the 50 most
important medicinal plant species and the format and content of
profiles. Generous funding was obtained from several European
Union agencies to develop this pan African project over 5 years.
This required a wide literature research by many experts from all
over Africa, laboratory work to establish quality control
parameters as well as reviewing of profiles by several
international experts in this field. The AfrHP was well received
frommany different sides especially from the herbal industry. An
important advantage of the project was the excellent collaboration
in the network that was formed. There are still many gaps that
have to be addressed. A difficulty in a field as vibrant asmedicinal
plant research is that information can become outdated very
quickly. At an early stage AAMPS agreed that a living database
approach should be followed where information would be
regularly updated in a database available to AAMPS members.
The EU funding was intended to eventually create work and to
increase the quality of life in Africa. The challenge of AAMPS to
continue using the AfrHP and the network to attain this objective
will be discussed.
Measuring the impact of global change on savanna
vegetation structure in time and space: New methods for
old challenges
B.F.N. Erasmus
School of Animal, Plant and Environmental Science, University
of theWitwatersrand, Private Bag 3, WITS 2050, Johannesburg,
South Africa
Global change affects vegetation structure through changes in
land cover and changes in climate. Land cover change is usually
driven by changes in the type and/or intensity of land use whereas
changes in the timing, intensity and magnitude of climate events
determine the nature of climate-related change. Changes in
vegetation structure along land use- and climate gradients may
help unravel the relative contributions of land cover- and climate
change. However, some of the structural responses of savanna
vegetation to these disturbances may manifest at fine spatial
scales over large extents. Traditional field methods are not well-
suited to describe such changes. This presentation gives an
overview of the strengths and weaknesses of remote sensing
methods that will measure such changes, and report results of
these methods applied to different land uses in a savanna
environment. Using airborne laser scanning data, we found that
even though land use intensity in a rural rangeland affects the
amplitude of the vegetation size class distribution, soil qualities
determined the shape of the vegetation size class distribution.
Using the same method, we show that different conservation
management objectives result in differences in vegetation
structure that may affect ecotourism. Object-orientated imageanalysis applied to historical aerial photographs not only shows
increases in canopy cover for the study area, but also the spatial
configuration of such changes. These methods show potential to
measure vegetation changes that have known links with drivers of
change, such as canopy cover, stem density and biomass, over
large spatial and temporal extents.
Size class distribution and δ13C values to determine the
recruiting environment of Widdringtonia whyteii
E. Februarya, N. Allsoppb, L. Mitrania, N. Burgera
aDepartment Botany, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
bSouth African Environmental Observation Network, SANBI,
Private Bag, Claremont 7735, South Africa
Although it has been suggested that frequent fire and over
exploitation are the primary reasons for the decline of the
species the ecology and especially recruitment environment of
the Mulanje cedar are still poorly understood. Despite this it has
been suggested that Mulanje cedars are shade intolerant,
requiring major disturbance events such as fire to recruit. If
cedars only recruit after fire then all trees in a stand would
recruit simultaneously as a single cohort. Here I firstly examine
the size class structure of a number of clusters of cedars to
determine whether the trees recruited simultaneously. I then use
the stable carbon isotope ratios of wood from the center and
periphery of the trunk to establish whether or not recruitment
was in the shade. The primary objective is a better understand-
ing of the ecology of the species to develop a management plan
for its conservation.
The distribution of old croplands in the grassland biome:
Implications for biodiversity conservation in Mpumalanga
L. Fouriea, M. Rougeta, M.C. Lötterb
aDepartment of Botany, University of Pretoria, Pretoria 0002,
South Africa
bMpumalanga Tourism and Parks Agency, Private Bag X1088,
Lydenburg 1120, South Africa
The grassland biome is the most endangered biome in South
Africa, and may be even more endangered than realised, due to
the presence of abandoned croplands in areas classified as
‘natural’ in recent land cover and conservation assessments. This
study aims to investigate land cover change inMpumalanga over
the last 60 years and to quantify the extent and distribution of old
croplands in grasslands. Old croplands were identified through
combining cultivated fields from old 1:50,000 topographical
maps (1939–1984) with 1984 and 2008 land cover products.
The distribution of old croplands in different vegetation types
and different conservation priority zones was also determined. It
was concluded that a total area of 459,295 ha of areas currently
classified as ‘natural’ were in fact old croplands. Old croplands
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70% of the Subtropical Freshwater Wetland vegetation type.
However, important biodiversity priority areas in Mpumalanga
contained a lower proportion of old croplands than the rest of
the province. Old croplands have a lower value in terms of
biodiversity and conservation, and the localities and extent of
these old fields should be considered for future land-use and
conservation planning.
Restoration of riparian ecosystems after the clearing of
woody alien invasive species
S. Fourie
Department of Environmental Science, Rhodes University, P.O.
Box 94, Grahamstown 6140, South Africa
This paper will review six years of research in the Eastern
Cape, aimed at developing management guidelines and
protocols for the restoration of riparian ecosystems after the
clearing of woody alien invasive species. A large part of the
research has focused on determining the factors that constrain
both active and passive restoration. These factors include the
invasion and management history of a site, especially the use of
fire, as well as follow-up treatments. The burning of slash is
shown to severely affect the soil seed bank and indigenous post-
fire communities are slow to recover. Foliar herbicide and
brush-cut follow-up treatments also negatively impact on
indigenous plant diversity and cover. Various active rehabili-
tation trials have been implemented, using different methods of
planting, sowing and mulching. The results of these trials will
be presented.
Can pollinator loss cause population extirpation in the
candelabra plant Brunsvigia orientalis – A demographic
modelling approach
S. Geerts, A. Pauw
Department of Botany and Zoology, University of Stellenbosch,
Private Bag X1, Matieland 7602, South Africa
Anthropogenic impacts and subsequent pollen limitation
have been demonstrated in a diverse range of pollination
systems. Although vital in understanding the role of pollination
in the entire life cycle of a plant, to our knowledge no field
studies exist to determine the strength of the link between
pollination and population persistence. Demographic studies
are one way of addressing this question. In this study we attempt
to fill this gap by monitoring 240 Brunsvigia orientalis
(Amaryllidaceae) plants for 9 years, starting the year after a
fire. Dormancy, flowering (April), seed set and number of
leaves (August) for all mapped individuals were recorded. From
this, annual matrices were developed to obtain estimates of
reproduction, growth and survival. Deterministic stage based
population projection matrix models, elasticity analysis andsimulations were used to explore population dynamics. This
model was then used to predict demographic population
structure at differing abundances of pollinating sunbirds and
verified against observed population structure in populations
differing in sunbird abundance. In low pollinator environments
few seeds are produced but population is still increasing. Only a
complete loss of pollination results in declining populations.
Capable of long distance dispersal,B. orientalis relies on quickly
colonizing new disturbed areas, which necessitates large quan-
tities of seeds. We conclude therefore that pollination rate
impacts the demographic population structure of B. orientalis,
suggesting that pollination is a vital component of the life history
of this species.
Smoke solutions and temperature influence the germination
and seedling growth of South African mesic grassland
species
H.M. Ghebrehiwota, M.G. Kulkarnia, K.P. Kirkmanb,
J. Van Stadena
aResearch Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
bSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Fire, natural or of anthropologic origin, is a recurrent
phenomenon in South African mesic grassland. The species
composition of these grasslands is sensitive to fire, particularly fire
frequency. However, the mechanisms involved in influencing
species composition are not fully understood. Currently there is a
general suggestion that plant-derived smoke and smoke-isolated
biologically active butenolide provide an important germination
cue for a range of Poaceae species. Studies also show that these
smoke solutions play a role in vegetative growth of many plants.
We studied if this fire-response syndrome is related to the effect of
plant-derived smoke–water (1:500 v/v) and smoke-derived bute-
nolide (10−8 M) on seed germination and seedling growth of six
major constituent species of the grassland. In addition, the
interaction of the smoke solutions with temperature was examined
by incubating seeds at a range of temperatures. When treating
seeds with smoke–water and butenolide, the germination rate and
final germination percentage were greater in three of the six
species. Themeda triandra Forssk. and Tristachya leucothrix Trin.
exNees showed the greatest response. Final germination increased
from 43% to 67% and 35% to 63%, respectively. With increasing
temperature (b30 °C), Aristida junciformis Trin. & Rupr.,
Hyparrhenia hirta (L.) Staph, and Panicum maximum Jacq.
responded positively to the test solutions. In nearly all the species
tested, smoke–water-treated seeds produced significantly longer
shoots or roots. However, the degree of response varied from
species to species and across different temperatures. Findings from
this study suggest that plant-derived smoke and its interaction with
529SAAB Conference Abstractstemperature may significantly influence the germination and
seedling growth of the SouthAfricanmesic grassland species. This
can further alter the grassland composition.
How climate and fire shaped grass dominated vegetation
and forest mosaics during past millennia
E. Bremana, L. Gillsonb, K. Willisa
aLong-term Ecology Laboratory, Oxford University Centre for
the Environment, United Kingdom
bPlant Conservation Unit, Botany Department, University of
Cape Town, South Africa
Grassland and savanna are globally important ecosystems,
both ecologically and economically. These grass-dominated
systems are at risk from current and future climate changes and
increasing anthropogenic impact. Key questions for understand-
ing the resilience and variability of grass-dominated ecosystems
under current and future environmental conditions include: How
have these systems responded to climate change and disturbance
in the past? What are the principal driving agents responsible for
their present-day composition and distribution? Do the palaeoe-
cological data provide evidence for feedbacks between climate,
fire and anthropogenic activities? In this study, the temporal
dynamics of grassland, savanna and forest in the summer rainfall
region of northern South Africa were reconstructed for the last
~6500 years. Palaeoecological techniques used include analyses
of fossil pollen, charcoal and stable isotopes. Data from two sites
located at the present-day grassland–savanna ecotone in
Mpumalanga province of South Africa are reported. Results
indicate that a mosaic of grassland, savanna and Podocarpus
forest occupied the landscape throughout the late Holocene, with
grassland and forest dominating higher altitudes and savanna and
forest lower altitudes. Podocarpus forest retreated and grass-
dominated vegetation expanded its range around 1800 cal. yr BP
at lower altitude site (Lowveld) and 600 cal. yr BP at the higher
altitude site (Highveld), representing a change from a stable state
forest savanna/grassland mosaic to an increasingly grass
dominated system. Climatic stress, changes in fire regime and
anthropogenic impact led to the vegetation transitions recorded,
and resulted in changes in water and nutrient cycles. In an in-
creasingly warm world, with fluctuating water availability and
heightened anthropogenic use of natural resources, the future of
grass-dominated ecosystems appears far from stable.
Ecosystem consequences of a savanna–forest biome switch
in a mesic savanna
E.F. Gray, W.J. Bond
Botany Department, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
Over the last century savannas and grasslands throughout the
world have experienced an increase in woody plant densities.This is termed bush encroachment and has traditionally been
viewed as a consequence of local land use practices such as
overgrazing and long fire return intervals. However, the global
nature of the phenomenon points to a global driver such as
increased atmospheric carbon or nitrogen deposition. Despite
the fact that this large scale shift to tree dominance is likely to
affect key ecosystem goods and services such as the carbon
cycle, biodiversity and hydrology, the phenomenon has gone
largely uninvestigated. This may be due to the inherent
assumption that more trees must be beneficial, no matter what
system they are replacing. My study looks at how carbon,
biodiversity, hydrology and economics are being affected by
bush encroachment in the Hluhluwe Game Reserve in
KwaZulu-Natal. I found that while carbon stocks increased
slightly with a shift from savanna to forest, biodiversity suffered
dramatically, particularly the non-woody, fire adapted herba-
ceous layer. With regard to hydrology, wooded areas transpire
more than open areas, which is likely to have a negative effect
on surface runoff. Dense tree stands make game more difficult
to spot, and herd sizes become smaller. Although this is a slow
process, if left unchecked tourist satisfaction may decrease
substantially enough that there would be a decrease in park
revenue. The problems and benefits associated with bush
encroachment are complex, and people's attitudes towards it
depend largely on what the land is used for. In a game reserve
whose main objective is to keep biodiversity at a maximum,
bush encroachment is having catastrophic effects.
Barcoding and pyrosequencing reveal a high diversity of
fungal endophytes in a healthy Syzygium cordatum tree
Marsberga, M. Gryzenhoutb, B. Slippersa, M.J. Wingfielda
aDepartment of Genetics, Forestry and Agriculture Biotech-
nology Institute (FABI), University of Pretoria, Pretoria 0002,
South Africa
bDepartment of Plant Sciences, University of the Free State,
Bloemfontein 9301, South Africa
Very few studies have been done on the biodiversity of fungi in
South Africa. Of the estimated 200,000 fungal species associated
with the 24,500 plant species in South Africa, approximately only
780 species have been described. Because the country has scarce
expertise in fungal taxonomy, gaining a reasonable understanding
of the fungal biodiversity in the country represents a dilemma.
Two DNA based techniques hold promise to explore and char-
acterise fungal biodiversity. DNA barcoding allows for the
identification of organisms using DNA sequences of specific loci
and pyrosequencing provides a massively parallel sequencing
technique making it possible to characterise environmental
samples. These techniques can be combined to elucidate the
diversity of fungi in South Africa and they would also provide a
foundation for further systematic studies. In this study, we
combined these tools to study the distribution and diversity of
fungal endophytes, endosymbionts in plants that do not cause
apparent harm, associated with a single, healthy Syzygium
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this study were barcoded and these represented 17 families and 28
genera, with 12% representing taxa that previously could not be
cultured. The taxa showed differential distribution between
various plant tissues and included the plant pathogen genera
Mycosphaerella and Teratosphaeria constituting 4.8% of the
isolates. These genera were subjected to multi-gene sequence
analysis that revealed significant diversity including undescribed
taxa. Future work will entail strengthening the database compiled
from the barcode and pyrosequence approaches. Thiswill provide
a foundation for more expansive surveys on other hosts and areas
as well as for focused systematic studies on some of the taxa
found.
Portulacaria afra: A study in photosynthetic flexibility
L.J. Guralnick
Department of Biology, Roger Williams University, One Old
Ferry Road, Bristol RI 02809, USA
We will review the physiology of Portulacaria afra and its
current evolutionary placement in the Dideraceace within the sub-
order Portulacinae. P. afra is commonly found in the semi-arid
areas in the eastern and southeastern Cape, where rainfall can
range from 25 to 75 cm per year. Portulacaria afra is well
adapted to arid environments and is known to utilize the
Crassulacean acid metabolism (CAM) pathway under water
stress with an induction of an acid fluctuation and nocturnal
carbon dioxide (CO2) uptake in its small succulent leaves. CAM
induction is related to water status and a midday loss of turgor
pressure. Studies have indicated that the CAM is a seasonal
response, showing more activity during the summer months. This
photosynthetic flexibility has been observed under both natural
and laboratory conditions as indicated by measurements of the
13C/12C ratios with a range from −17.1‰ to −21‰. Unlike most
facultative CAMplants, P. aframaintains very high acidity levels
even when utilizing the C3 pathway. Thus, during days when the
daytime temperature exceeds 25 °C during the winter or spring,
P. afra can close its stomata to conservewater and utilize the acid.
If the next day is cool again, it will then utilize the C3 pathway
showing daytime CO2 uptake. This photosynthetic flexibility
gives the plant an advantage over obligate CAM plants and other
facultative CAM plants. Recent work has indicated that
photorespiration may play a role in its ability to withstand limited
water conditions. This may help to explain part of its ability to
survive under the extreme conditions of the Spekboom veld. Due
to these results we will be examining the role of C3 and CAM
photosynthesis to increasing CO2 concentrations.
Vegetation change and vegetation type stability in the Cape
of Good Hope Reserve 1966–2010
S. HallUniversity of Cape Town, Private Bag, Rondebosch 7700,
South Africa
Vegetation stability was investigated within the Cape of
Good Hope Nature Reserve by incorporating three vegetation
surveys spanning a 44 year time period. The goals of this study
were to investigate changes in overall species diversity within
the reserve, stability of community composition within and
between sites, and which factors are influencing stability. A
survey was conducted on 26 vegetation plots across the reserve.
Data from this survey and two previous surveys were used to
compare species diversity between time periods. Vegetation
compositional similarity was also compared between sites. I
tested for the effect of difference in vegetation age and soil type
as predictors of vegetation groups. Results showed an overall
decrease in species diversity. Analysis of vegetation groups
showed that vegetation types are mostly stable as current
vegetation can be predicted by groups based on 1966 data.
Vegetation is influenced significantly by fire history and soil
types.
The Kamiesberg centre of endemism
N. Helme
P.O. Box 22652, Scarbough 7975, South Africa
The Kamiesberg massif (about 150 000 ha in extent) lies
northeast of the town of Garies, some 500 km north of Cape
Town, and at its highest point reaches 1706 m, which is also the
highest point in Namaqualand. The Kamiesberg, right in the
heart of the Succulent Karoo, was first recognised by Marloth in
1908 as being a distinct outlier of the CFR, and this was
emphasised by Adamson in 1938, by Weimarck in 1941, and
most recently by Van Wyk and Smith in 2001. However, no
comprehensive inventory or analysis of the endemic or
threatened flora was available until Helme and Desmet
undertook this in 2006. This paper presents an analysis of the
approximately 57 strict plant endemics and a further 57 near
endemics, and touches on the relationships and importance of
the area in the context of both the Succulent Karoo and the CFR.
Dichapetalum cymosum – Endophytes and toxicity
C.B.S. Hendriksa, J.J.M. Meyera, C.F. Van der Merweb,
D. Spitellerc, B.G. Dragnead
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bLaboratory for Microscopy and Microanalysis, University of
Pretoria, Pretoria 0002, South Africa
cDepartment of Bioorganic Chemistry, Max-Planck-Institut für
chemische Ökologie, Beutenberg Campus, Hans-Knöll-Straße
8, 07745 Jena, Germany
dDepartment of Chemistry, 800 E Kirkwood Avenue, Indiana
University, Bloomington, IN 47405, USA
531SAAB Conference AbstractsDichapetalum cymosum (Poison leaf) is a very common
problem plant in southern Africa. Fluoroacetic acid, believed to
be the poisonous entity in the plant, might be produced by the
plant, but the micro-organisms associated with this plant may
also play a role in the production thereof. By isolating the
bacteria the capabilities of the isolated endophytes to synthesise
fluorinated compounds were studied. Cell-free extracts were
prepared to establish the presence of the fluorinase enzyme, but
further studies are in progress. It is suggested from preliminary
results that symbionts might play a role in the synthesis of the
poisonous entities in the Dichapetalaceae family, but further
investigation is required. The detection of glandular lesions on
the abaxial side of the leaf led to closer examination and the
cross sections revealed unusually deformed epidermis cells with
adjacent cells containing vacuoles filled with phenolic-like
crystals. Transmission electron microscopy (TEM) of the
spongy parenchyma cells directly above the glandular lesions
indicated the presence of clusters of small, virus-like particles
(VLPs) in the chloroplasts. The grana within these “infected”
chloroplasts were disrupted extensively compared to the lesion-
free cross sections. Observations by TEM show that these VLPs
have unusual lattice formation, differing from the typical viral-
capsid protein arrays and, hence, the question is posed whether
this might be of virus origin. Numerous factors ought to be
considered to establish the chemical ecology of the intricate
system regarding the endophytes and the toxicity of the family
Dichapetalaceae.
Asteraceae for the Flora of the Eastern Cape: Tribal
classification and new names in Vernonia sens. lat.
P.P.J. Herman
National Herbarium, South African National Biodiversity
Institute, Private Bag X101, Pretoria 0001, South Africa
A key to the tribes of the Asteraceae in southern Africa by
Herman et al. (2000), based on that of Jeffrey and Pope (1992)
for Flora zambesiaca 6(1), was also used for the Flora of the
Eastern Cape. The keys to the tribes and subtribes presented
by Jeffrey in Kubitzki (2007) were considered too complicat-
ed. In the latter key most tribes keyed out several times, as the
genera worldwide had to be accounted for. The key by Jeffrey
and Pope (1992) was written for Africa, more specifically, the
Flora zambesiaca region and accounted for a limited number
of genera in comparison to that of Jeffrey in Kubitzki (2007).
A number of tribal names were updated according to Kubitzki
(2007) and Funk et al. (2009) to reflect the current tendencies.
Following the tribal updates, keys to genera in certain tribes
were also affected and had to be updated as well. Research
on the taxonomy of the large genus Vernonia proved that
Vernonia sens. strict. only occurs in the New World
(Robinson, 1999, 2007). Based on further research, some
genera of the Old World were resurrected, new genera
described and many new combinations made. The reclassifi-
cation of this large genus is shortly discussed and newcombinations relevant to the Flora of the Eastern Cape
presented.
Prediction and determination of antiviral activity of
Helichrysum species
H.M. Heymana, V. Maharajb, C. Kenyonb, J.J.M. Meyera
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bBiosciences, CSIR, P.O. Box 395, Pretoria 0001, South Africa
The African continent is home to most of the Helichrysum
species (ca. 600 species) in the world of which 244 species are
found in South Africa. The most commonly used Helichrysum
species for medicinal uses are H. cymosum, H. odoratissimum,
H. petiolare and H. nudifolium. The medicinal uses include the
treatment of coughs, colds, fever, infection, headaches, and
menstrual pain and they are very popular for wound dressing.
Previous research has shown that H. aureonitens has antiviral
properties against herpes simplex virus type 1. In this study,
further investigation into the Helichrysum species was under-
taken, to establish the active constituents responsible for anti-
HSV and anti-HIV activity. The cytotoxicity of 12 Helichrysum
species was investigated and ranged from b3.125 μg/ml to
277.8 μg/ml. In addition, bioassays on HSV-1 were done and it
was determined that most Helichrysum species are active against
HSV-1 (25 μg/ml to 400 μg/ml) with H. adenocarpum being the
most active at 25 μg/ml. Bioassays on HIV were also conducted
and this led to H. adenocarpum and H. populifolium being
identified as having potent anti-HIV activity at concentrations as
low as 13 μg/ml and 5 μg/ml respectively. The constituents of
interest in these two extracts will be isolated using both semi-
preparative liquid chromatography mass spectrometry (LC–MS)
and affinity chromatography–MS (AS–MS) to identify the active
compound(s).
The effects of strigolactones and smoke on seedling growth
in Nicotiana benthamiana
P.N. Hills, L.M. Kotzé, L.E. Steenkamp, N.T. Mdodana,
N.N. Ludidi, M.J. Van Der Merwe, J. Kossmann
Institute of Plant Biotechnology, Department of Genetics,
University of Stellenbosch, Private Bag X1, Matieland 7602,
South Africa
Novel plant growth promoting substances represent a useful
tool for investigating important aspects of plant growth. The
active butenolide constituent of plant-derived smoke which
promotes seed germination and enhanced seedling vigour,
KAR1, shares a common α,β-unsaturated furanone moiety with
strigolactones, which have recently emerged as an important
new group of plant hormones involved in the regulation of
lateral branching. Treatment of Nicotiana benthamiana seed-
lings with a synthetic strigolactone, GR24, smoke–water and
532 SAAB Conference AbstractsKAR1 resulted in enhanced biomass accumulation, as well as
altered root and shoot morphologies. Despite the similar
phenotypic responses to these three treatments, parallel
transcript, carbohydrate and phytohormones profiling showed
only a slight overlap in the responses to the three treatments.
These results suggest that GR24, smoke–water and KAR1
triggered different, but possibly interacting or overlapping,
pathways leading to enhanced biomass and altered plant
architecture.
Modelling the impacts of climate change on threatened
plant species in Mpumalanga, South Africa
H.C. Hopkinsa, M. Rougeta, M.P. Robertsonb, M. Lötterc
aDepartment of Botany, University of Pretoria, Pretoria 0002,
South Africa
bDepartment of Zoology and Entomology, University of
Pretoria, Pretoria 0002, South Africa
cMpumalanga Tourism and Parks Agency, Private Bag X1088,
Lydenburg 1120, South Africa
Significant decline and species losses are predicted in re-
sponse to the altered temperature and precipitation regimes
associated with a future change in climate. Species distribution
models were used to evaluate the effect of climate change on
130 plant species in Mpumalanga, South Africa. We modelled
the current and future species distribution for 58 threatened, 47
species of conservation importance and 25 least concern species
were used as control data set. Results predicted that 41%, 29%,
and 24% of the species may respectively lose their future
distribution range. Higher altitude grassland plant species were
the most impacted. Important spatial areas could be distin-
guished that will be affected by future climate: areas losing a
great number or proportion of species, areas where species show
range extension, and refugia, areas where species may persist in
future. The results have important implications for biodiversity
monitoring and conservation planning in the province.
Alien phytogeographic regions of southernAfrica: Numerical
classification, possible drivers, and regional threats
S. Hugoa, B.J. Van Rensburga, A.E. Van Wykb, Y. Steenkampc
aDepartment of Zoology and Entomology, DST-NRF Centre
of Excellence for Invasion Biology, University of Pretoria,
Pretoria 0002, South Africa
bDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
cBiosystematics Research and Biodiversity Collections Divi-
sion, South African National Biodiversity Institute, Private Bag
X101, Silverton 0184, South Africa
The environmental requirements and tolerances of alien
plant species often restrict the geographical extent and locations
of their new ranges. This implies that alien species with similarrequirements may form assemblages that characterise particular
areas. The aim of this study was to reveal any possible alien
phytogeographic regions (i.e. geographic areas with character-
istic plant assemblages) in southern African countries, through
objective numerical techniques. PRECIS (the National Herbar-
ium in Pretoria's Computerised Information System) quarter-
degree resolution presence records of naturalised alien plant
species of South Africa, Lesotho, Swaziland, Namibia and
Botswana were analysed through a divisive hierarchical
classification technique performed by the program Twinspan
(two-way indicator species analysis). The output was plotted on
maps for further visual interpretation, and revealed two main
alien phytogeographic regions that could be subdivided into
eight lower level phytogeographic regions. The characteristic
alien species and spatial distributions of these regions allowed
us to form ideas about the main drivers of alien phytogeo-
graphic regions. We suggest that environmental features such as
climate, topography, natural water sources and biomes were
most important, followed by human agricultural activities that
modify climatic (e.g. irrigation) and edaphic (e.g. tilling)
features. Further, many of the characteristic species have the
potential to become troublesome invaders. These findings have
implications for assessing the research and management
priorities of certain areas and species, and for predicting the
characteristics of future plant assemblages. We also propose
that this study's findings be used as starting points for further
more in-depth studies with improved data, to refine and confirm
the position and characteristics of each alien phytogeographic
region.
The role of the rice sucrose transporter SUT1 in retrieval
during cereal stress response and phloem feeding
O. Ibraheema, C.E.J. Bothab, G. Bradleya
aDepartment of Biochemistry and Microbiology, University of
Fort Hare, South Africa
bDepartment of Botany, Rhodes University, South Africa
At present, large scale commercial crops such as rice, wheat,
barley, maize and oats are selectively bred to produce higher
yields as well as for resistance to abiotic and biotic stress
conditions. Abiotic and biotic stress conditions increase meta-
bolism and cellular activities in plants which in turn increase the
need for carbohydrate in the form of sucrose. Sucrose
assimilation and the role of OsSUT1 in sucrose loading were
studied to understand its differential expression and regulation
during Rusty Plum aphid infestation on rice plants. Analysis of
the 5′ non-coding region upstream of the coding region of
OsSUT1 gene revealed a number of putative cis-elements,
which are associated with abiotic and biotic stresses. The up-
regulation of gene transcription was studied using RT-PCR,
and verified with Western blot analysis to determine protein
expressional level. OsSUT1 protein expression increased with
increasing aphid infestation. The spatial location of the ex-
pressed gene in response to aphid infestation was also followed
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(Oryza sativa L. cv Nipponbare) plants. Localization of the
OsSUT1:::GUS reporter gene was determined using Imogene
Green (a fluorescent localization probe) and wide-field
fluorescence microscopy. OsSUT1 expression was associated
with xylem and phloem vascular parenchyma elements and
sieve tube-companion cell complexes in large intermediate and
small bundles of the flag leaf blade regions where feeding
aphids were confined. Expression increased progressively with
increase in days of infestation. We conclude that OsSUT1 plays
an important role in normal phloem loading and also in retrieval
from the apoplast, minimising solute loss due to aphid feeding.
Heuweltjies – Biogeochemical hotspots with unique
ecohydrological properties and their legacies after cultivation
N. Booia, S. Bekkerb, S.M. Jacobsa, F. Ellisc, K.J. Eslera,
J.E. Hoffmanb, S.J. Miltonc, A. Streverd
aDepartment of Conservation Ecology and Entomology,
Stellenbosch University, Private Bag X1, Matieland 7602,
South Africa
bDepartment of Soil Science, Stellenbosch University, Private
Bag X1, Matieland 7602, South Africa
cRenuKaroo Veld Restoration cc, P.O. Box 47, Prince Alber
6930, South Africa
dDepartment of Viticulture and Oenology, Stellenbosch Uni-
versity, Private Bag X1, Matieland 7602, South Africa
‘Heuweltjies’ are soil surface features associated with the
termite Microhodotermes viator. While there is some debate as
to their origin, it is clear that the activities of the termite have
major consequences for plant and animal communities of the
succulent karoo and the fynbos, where these termitaria occur. In
the succulent karoo, disturbance on heuweltjies gives rise to
unique plant communities, with higher succulent cover, higher
annual cover and more invasive plant species. Scant informa-
tion is available for heuweltjies in the fynbos biome. Even less
is known about the legacies of these patches within agricultural
areas, where soils have been disturbed significantly and natural
vegetation cleared to make way for Vitis vinifera and other
crops in the fynbos and the succulent karoo biomes. Here we
show that carbon, nitrogen, phosphorus and base status are all
elevated on the heuweltjies, but that the magnitude of the
increase is higher in the succulent karoo. The rate of cycling of
carbon and nitrogen is also higher within soils of heuweltjies.
Despite often aggressive soil preparation for cultivation to
V. vinifera, some soil properties within former heuweltjie
patches remain significantly different from off-heuweltjie areas.
Ecohydrology of these patches is significantly different from
off-heuweltjie areas, even where cultivated. Productivity of
V. vinifera is higher on heuweltjies in the fynbos, though not in
the succulent karoo, and investigation of native species
common to heuweltjies and off-heuweltjie areas in undisturbed
landscapes suggests that this may be due to more conservative
use of water. Higher productivity, however, may be detrimentalas V. vinifera berries on heuweltjies have delayed ripening due
to shading by leaves, which leads to higher titrable acid content
and lower sugar content of berries and wine. This affects the
quality of wine of the whole vineyard block where heuweltjie
patches still persist.
Reproductive rate-related cell damage by South African
biotypes of the Russian wheat aphid (Diuraphis noxia
Kurdjumov) on selected resistant barley (Hordeum
vulgare L.) lines
M.A. Jimoh, C.E.J. Botha
Department of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
The comparative effects of the feeding damage caused by
two Russian wheat aphid (RWA, Diuraphis noxia Kurdjumov)
biotypes, RWASA1 and RWASA2, on leaves of three RWA-
resistant STARS barley (Hordeum vulgare L.) lines from the
USA and on a South African non-resistant cultivar. The
relationship between aphid breeding capacity and the structural
damage inflicted by the aphids was studied using fluorescence
and transmission electron microscopy. The two RWA biotypes
grew rapidly on all four barley lines during the 10-day
experimental feeding exposure. Population size was generally
lower on the resistant lines than on the non-resistant cultivar and
RWASA2 bred significantly faster than RWASA1 (pb0.01).
Results of feeding related damage sustained by phloem and
xylem suggest that RWASA2 is a more aggressive feeder and it
caused substantially more cell damage on the barley lines than
RWASA1. Examination of wound callose distribution after
aphid feeding, showed that though high levels of callose
synthesis were induced in the four lines, the reduction of
feeding-related cell damage inflicted by both RWA biotypes on
resistant lines is an indicator of their potential antibiotic
reactions to aphid feeding. The TEM studies indicate that
phloem transport would be reduced substantially in the non-
resistant PUMA, but to a lesser extent in the resistant STARS
lines. We conclude that RWASA2 is more virulent than
RWASA1 and that faster breeding capacity of RWASA2 causes
aggravated damage, particularly to the vascular systems in
leaves of its barley hosts. We suggest that STARS barley lines
should be studied further at the molecular and breeding levels in
efforts to produce increased resistance to these two RWA
biotypes.
An overview of the reproductive biology of South African
aloes
S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
534 SAAB Conference AbstractsAloe is one of the most iconic plant genera of Africa, yet its
reproductive biology has been poorly understood. Most Aloe
species possess a late-acting genetic self-incompatibility system
which results in highly inefficient conversion of ovules into
seeds. Fecundity of many aloes is pollen-limited and also
compromised in small populations (an example of the Allee
effect). Self-compatibility is very rare among aloes and results
in mixed mating systems. Bees, especially pollen-collecting
individuals, visit almost all Aloe species, but their contribution
to pollination is highly variable among species. There are three
general pollination systems in the genus, involving sunbirds,
occasional avian nectarivores, and bees, respectively, and these
are associated with characteristic suites of floral morphological
and nectar traits. However, some aloes have bimodal pollination
systems involving birds and bees, and these tend to have
intermediate floral traits. Bird-pollinated Aloe species tend to
flower in winter and are generally unscented or weakly scented
(b20 ng volatiles/flower/h), while bee-pollinated Aloe species
tend to flower in summer and are moderately to strongly scented
(N500 ng volatiles/flower/h). Because aloes generally hybridize
easily, the degree of pollinator overlap among sympatric Aloe
species can affect the likelihood of their stable coexistence in
communities. In conclusion, Aloe shows a classic pattern of
pollinator-driven floral diversification, involving shifts between
three major pollinator groups, but the exact number and
direction of these shifts remain unknown because the phylogeny
of the group is still poorly resolved.
The interaction between bird cherry-oat aphid and barley
in a changing climate
I. Åhmana, R. Glinwoodb, V. Ninkovicb, L.M.V. Jonssonc
aFaculty of Landscape Planning, Horticulture and Agricultural
Sciences, SLU, SE-230 53 Alnarp, Sweden
bDepartment of Ecology, SLU, P.O. Box 7044, SE-750 07
Uppsala, Sweden
cDepartment of Botany, Stockholm University, SE-106 91
Stockholm, Sweden
Cereal aphids are serious pests in agriculture worldwide and
are as such controlled by large amounts of pesticides. One of
these aphids, the bird cherry-oat aphid (Rhopalosiphum padi L.)
does not give any visible symptoms on plants, but is a vector of
plant virus and causes reduced plant growth at heavy
infestation. We are breeding for antibiosis resistance to this
aphid in barley and attempt to identify the factors that are
important in the resistance. A cross, and three subsequent
backcrosses, with the susceptible cultivar Lina and a wild barley
accession (Hordeum vulgare ssp. spontaneum) as resistance
source have given rise to several large populations of doubled
haploid breeding lines. These populations, segregating for aphid
resistance, are used for the purpose of breeding new resistant
cultivars but also for fundamental studies of resistance mech-
anisms. The interaction between bird cherry-oat aphid and
barley has been examined at transcript level using microarray infour genotypes, two selected from the breeding material with
high to moderate aphid resistance and two susceptible cultivars,
one of them Lina. Four gene sequences were found to be up-
regulated at transcript level specifically in the resistant
genotypes and are now being studied more in detail. In another
type of studies, we have shown that volatile communication
between different barley cultivars, in certain combinations,
gives rise to antixenosis, a decrease in aphid acceptance in the
receiving plants; and in some of these combinations, an increase
in attractiveness to aphid natural enemies such as ladybirds.
Work is underway to unravel the mechanism of these inter-
actions, by study of volatile patterns in different genotypes and
of the effects of volatiles. The expected changes in the inter-
actions between the bird cherry-oat aphid and barley in a
changing climate will be discussed against the background of
ongoing work and recent results.
Vermicompost leachate improves seedling emergence and
vigour of aged seeds of commercially grownEucalyptus species
L.S. Kandari, M.G. Kulkarni, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Eucalyptus is the major commercial forestry tree species in
South Africa. Application of organic fertilizers for raising
eucalypt seedlings has not been much studied. Prolong use of
chemical fertilizers in the nurseries and at planting sites can be
detrimental to the soils and surrounding environment. Vermi-
compost leachate (VCL) is a liquid generated by earthworms
and microorganisms during the conversion of organic matter
into vermicompost. Four-year-old seeds of Eucalyptus dunnii,
E. nitens and E. smithii were subjected to VCL at different (1:5,
1; 10 and 1:20 v/v) concentrations. In comparison to the control,
seedling emergence percentage of all three species improved
significantly (pb0.05), more than two to three times, when
treated with VCL. Treated seedlings showed better growth
performance than the untreated seedlings at both first and
second harvests (75 and 150 days after sowing, respectively).
However, some of the growth parameters were not significantly
different from the control. Eucalyptus dunnii achieved the
highest seedling vigour index (SVI) at the lowest VCL
concentration of 1:5. In contrast, the SVI of E. nitens was
maximum at the highest concentration of VCL (1:20). The best
SVI of E. smithii was obtained at a VCL concentration of 1:10.
These results suggest that the influence of VCL on SVI
of eucalypt species tested was concentration-dependent. The
absolute seedling vigour rate per day was also improved with all
the tested concentrations of VCL with some exceptions for
E. dunnii seedlings. The order of response to VCL by the
species can be summarized as E. smithiiNE. nitensNE. dunnii.
The results of this study suggest that VCL can be supplemented
with chemical fertilizers. The liquid nature of VCL should be a
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However, trials under field conditions are required.
Bark anatomy of the tribe Heteromorpheae (Apiaceae)
E.L. Kotinaa,b, B.-E. Van Wyka, P.M. Tilneya
aDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South
Africa
bBotanical Museum, V.L. Komarov Botanical Institute of the
Russian Academy of Science, Prof. Popov Str. 2, 197376 St
Petersburg, Russia
To evaluate the taxonomic, phylogenetic and possible ecol-
ogical significance of conspicuous differences in the appearance
of the bark of various woody members of the tribe Hetero-
morpheae, the bark anatomy of three genera was described and
compared. Seven species of Anginon, one species of Glia and
two species of Heteromorpha were studied. They are all similar
to other members of the order Apiales and share with them the
presence of secretory canals in the cortex and secondary
phloem, the presence of two types of axial parenchyma cells in
secondary phloem and the absence of fibres in the secondary
phloem. Features of bark such as a narrow cortex (six to 25 cell
layers) with secretory canals arranged in one ring and radial
dilatations of the secondary phloem are characteristic for the
tribe and also for most other Apiaceae. The three genera are
diagnostically different in the length of sieve tubes and the
presence of primary phloem fibres, druses and rhytidome. Both
species of Heteromorpha have druses in the phelloderm cells
and primary phloem fibres are absent. The primary cortex is
persistent and continues to photosynthesise. Phellem cells are
able to stretch for up to several times their original diameter. In
some species of Anginon, the primary periderm originates in the
cortex and secretory canals are present in the phelloderm.
InGlia prolifera, the rays in the secondary phloem are relatively
wide (up to seven cells), while those of Anginon and
Heteromorpha are respectively up to four and three cells
wide. Other taxonomically interesting characters at the
generic level include the presence of rhytidome in Glia and
Anginon and the presence of druses in phelloderm cells of
Heteromorpha. The remarkable green inner layer of the bark of
Heteromorpha appears to be a xerophytic adaptation to allow
for photosynthesis when the tree is leafless.
The flora of the Bontebok National Park in regional
perspective
T. Kraaij
Scientific Services, South African National Parks, P.O. Box
176, Sedgefield 6573, South Africa
Six-hundred-and-fifty plant species from 280 genera and 85
families have been recorded as indigenous to the BontebokNational Park (BNP), which lies 5 km south of Swellendam,
in the Western Cape. Twenty-nine of these plant species
are globally threatened with extinction and another 23 are
species of conservation concern. Three species (Aspalathus
burchelliana, Diosma fallax, and Erica filamentosa) are
endemic to the park. The Asteraceae, Iridaceae and Fabaceae
ranked high as speciose families, in line with the Cape Floristic
Region (CFR) as a whole, while the Asphodelaceae, Crassu-
laceae, Poaceae and Cyperaceae were overrepresented, and the
Rutaceae, Proteaceae and Ericaceae underrepresented at BNP.
The largest genera were Aspalathus (19 species), Crassula (17),
Pelargonium (16), Erica (15), Oxalis (12), Moraea (11),
Helichrysum (10) and Hermannia (10). Geophytes were the
dominant growth form (23% of species recorded), followed by
dwarf shrubs (20%), herbs (16%), graminoids (15%), shrubs
(13%), succulents (8%), trees (3%) and climbers (2%). Forty
alien plant species were recorded (likely an underestimate of
true numbers) with the Poaceae most speciose and arguably the
biggest invasive threat at the park. With 20 plant species/km2,
the flora of BNP is richer than expected based on its location
within the south-eastern CFR. Similarity with floras of other
lowland and montane protected areas in the region is low
(b33% and b20% respectively), demonstrating that a large
component of BNP's flora is not conserved elsewhere. Within a
landscape context, BNP forms part of a cluster of connected
core sites for Renosterveld conservation. This work confirms
the high importance of BNP for flora conservation nationally
and even globally.
Mechanistic and synergistic investigations of the in vitro
antimycobacterial and immunomodulatory properties of
Knowltonia vesicatoria (L.f.) Sims
A. Labuschagnéa, N. Lalla, A.A. Husseinb
aDepartment of Plant Science, University of Pretoria, Pretoria,
South Africa
bPharmaceutical Sciences Department, National Research
Centre, Dokki, Cairo, Egypt
★ Awarded the Van Staden prize for the best paper by an MSc
student
Three South-African plant extracts, Knowltonia vesicatoria
(ethanol), Pelargonium sidoides (ethanol) and Euclea natalensis
(chloroform) were subjected to in vitro antimycobacterial,
cytotoxicity, intracellular antimycobacterial and immune modu-
lating assays to investigate the possibility of plant therapies that
can serve as treatment for the depleting immune system and the
virulence of Mtb in TB/HIV-coinfected sufferers. A Glutathione
reductase enzyme assay was employed as a surrogate for theMtb
enzyme (Mycothione reductase) to screen samples for selective
enzyme inhibition as the possible mechanism of action. The same
set of assays was undertaken for synergistic amalgamations of the
three extracts in combination with the first line drug, isoniazid
(INH). Extra cellular antimycobacterial tests included the radio-
metric BACTEC method and a colorimetric microplate dilution
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U937 cells) was determined using a 2,3-bis(2-methoxy-4-nitro-5-
sulfophenyl)-5-[(phenylamino)carbonyl]-2-H-tetrazolium hy-
droxide (XTT) proliferation kit. Intracellular activity was
established via colony counting. To determine the immunological
effects of samples on the macrophages, cytokine profiles were
analyzed using cytometric bead array technology. It was found
that the synergistic combination of K. vesicatoria with INH
exhibited the best fractional inhibitory concentration (FIC) of 0.25
at 6.28 μg/mL and a fifty percent inhibitory concentration (IC50)
of 121.0 μg/mL on the macrophages, indicating a therapeutic
index (TI) of 19. Two compounds, a sterol (Stigmasta-5,23-dien-
3-ol) and a lactone (5-(hydroxymethyl)furan-2(5 H)-one) were
successfully isolated fromK. vesicatoria. The sterol was the most
active sample against a sensitive strain of Mtb with a minimum
inhibitory concentration (MIC) of 50.00 μg/mL. The extract of
K. vesicatoriawas tested against two drug resistant strains ofMtb
(resistant to INH, ethambutol (ETH), streptomycin (STR) and
rifampicin; RIF) which resulted in an MIC of 50.00 μg/mL on
both strains, representing a mechanism of action different to INH,
ETH, STR and RIF. The isolated lactone revealed 70% inhibition
of the glutathione reductase enzyme. Immunomodulating data is
currently being processed.
The antiquity and history of medicinal plants and
tuberculosis
N. Lall
University of Pretoria, Medicinal Plant Science, Department of
Plant Science, Pretoria 0002, South Africa
The recent increase in the incidence of tuberculosis (TB)
with the emergence of multidrug-resistant (MDR) cases has led
to the search for new TB-drugs. Mycobacterium tuberculosis is
a complex, resilient organism, and it is important to note that
new drugs are required which can reduce TB's six month
treatment time and can be effective against drug-resistant strains
of mycobacteria. Current chemotherapy for TB largely relies on
drugs that inhibit bacterial metabolism with a heavy emphasis
on inhibitors of the cell wall synthesis. According to their mode
of action, first and second line drugs can be grouped as cell wall
inhibitors, nucleic acid synthesis inhibitors, protein synthesis
inhibitors and inhibitors of membrane energy metabolism.
While the existence of a TB drug pipeline, there are still far too
few compounds that represent new chemical classes with novel
mechanisms of action. Herbal medicine is the oldest form of
healthcare known to mankind. The use of herbs, which for most
of history had been mainstream medical practice, began to be
considered unscientific, or at least unconventional, and to fall
into relative obscurity. Many drugs listed as conventional
medications were originally derived from plants. Screening
plant extracts for antimycobacterial activity is usually carried
out using mycobacteria cultured in various types of broth and
agar based media. There are several reports on in vitro inhibition
of mycobacterium species by medicinal plants and the bioassay-guided research for antimycobacterial properties from plants
has shown signs of success. Major review articles have
appeared on antimycobacterial natural products in the last
eight years. Although no marketable products for the treatment
of tuberculosis have been isolated from plants, some lead
compounds have been identified.
Vegetation as the basis for the establishment of a conservation
plan for the Impala Platinum mining area, Rustenburg
A.J.H. Lamprechta, S.S. Cilliersa, K. Kellnera, A.R. Götzeb
aBotany, School of Environmental Science and Development,
North West University, Private Bag X6001, Potchefstroom
2520, South Africa
bEnvironmental Research Consulting, P.O. Box 20640, Noord-
brug 2522, Potchefstroom 2520, South Africa
The successful survival of the human race depends on the
planet's sufficient biodiversity as a major resource. Conserva-
tion of these valuable assets can, however, not take place
indefinitely because of limited resources such as finances, time
and available land. The most effective strategies, therefore, need
to be followed in order to focus conservation on areas that are of
greatest importance for total biodiversity maintenance. The
systematic approach to conservation provides a useful tool for
identifying priority biodiversity areas and for planning future
land-use and management. In the case of mining areas, future
land-use can often be very limited. By assessing veld conditions
and determining grazing and browsing capacities, a better
perspective can be gained regarding the agricultural potential or
conservational importance of such areas. A vegetation study
was, therefore, undertaken to supply sufficient, spatially explicit
plant diversity and veld condition information to provide a basis
from which further biodiversity studies of birds, small
mammals, amphibians, reptiles and butterflies could be
conducted with the objective of ultimately developing and
establishing a conservation plan for the mining area. The
licensed mining area, outside Rustenburg, covers 29,334 ha
which includes 14 operational shafts. The area was stratified
into three main categories based on landscape types namely:
norite koppies; thornveld and rehabilitated mining areas. The
Braun Blanquet approach was used to identify and describe 13
plant communities with seven sub-communities after which a
vegetation map was created of the mining area. The Fixed Point
Monitoring of Vegetation Methodology — FIXMOVE was
then used to sample 32 survey plots in four selected plant
communities in the thornveld and rehabilitated opencast mining
areas. Further quantitative data were obtained and veld con-
ditions as well as grazing and browsing capacities were assessed
and compared between the four plant communities. The data
were used in collaboration with the other biodiversity data to
make recommendations towards conservation and future land-
use potential in the mining area.
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H. Laurie
Mathematics and Applied Mathematics, University of Cape
Town, Cape Town, South Africa
The general problem of describing spatial pattern has been
approached in many ways. In particular, classical spatial
statistics is based on distances while fractal and multifractal
models are based on scaling by area. It may be possible to
compare these approaches using species-richness data. In this
context, beta diversity is a frequently used distance-based
concept. I will define it in terms of dissimilarity in species
composition as a function of distance between sampled areas. In
a scaling model, there is no way to represent distance uniquely,
so beta diversity in this sense cannot be defined. However, one
can still compare the species composition of sampled areas.
Here, I propose to use relative endemicity. I discuss Harte
et al.'s model [1]. Although it is spatially uniform at every scale,
a formula for average relative endemicity as a function of scale
is available for the explicit scales used by the model. I will show
some exploratory results on relative endemicity using Protea
Atlas data.
Gene expression and metabolite signatures associated
with global change treatments that engage or disengage
mechanisms maintaining homeostasis between respiration
and photosynthesis
A.D.B. Leakeya, K. Richtera, K.M. Gillespiea, E.A. Ainswortha,b
aDepartment of Plant Biology and Institute for Genomic
Biology, University of Illinois at Urbana-Champaign, Urbana,
Illinois, USA
bUSDA-ARS, Urbana, Illinois, USA
Understanding and modelling of plant and ecosystem carbon
balance has long been challenged by uncertainty about how and
when homeostasis is maintained between photosynthetic and
respiratory fluxes. We present a case study of how gene
expression and metabolite signatures can reveal the metabolic
and biosynthetic responses in leaves distinguishing: (a) enhanced
dark respiration coupled with greater photosynthesis and
productivity at elevated [CO2] from (b) enhanced dark respiration
coupled with impaired photosynthesis and productivity at
elevated [O3]. Soybean was grown over its entire lifecycle
under ambient atmospheric conditions, elevated [CO2] and
elevated [O3] treatments using free-air concentration enrichment
(FACE) at a field site in the Midwest U.S. Stimulated foliar
respiration at night under elevated [CO2] was associated with
enhanced photosynthetic carbon gain, larger pools of sugar and
starch substrates, and greater abundance of transcripts encoding
the respiratory machinery. This is consistent with transcriptional
reprogramming of metabolism to increase respiratory capacity in
response to: (1) greater substrate availability from photosynthesis
and, (2) greater demand for energy from phloem loading asso-ciated with additional photoassimilate export to support enhanced
whole-plant growth. Stimulated foliar respiration at night under
elevated [O3] was associated with reduced photosynthetic carbon
gain, but greater antioxidant capacity, ascorbate content and
greater abundance of transcripts encoding respiratory, anti-
oxidant and chlorophyll synthesis pathways. This is consistent
with transcriptional reprogramming of metabolism in response to
the necessity for energy and carbon skeletons from respiration to
support detoxification and repair processes associated with
oxidative stress, despite reduced substrate availability. The
decoupling of respiration from photosynthesis under elevated
[O3] greatly exacerbated the negative consequences for carbon
balance at the leaf and whole-plant scales. These results suggest
that both sugar status and stress signals can drive modulation of
respiratory capacity in leaves. Further analysis of transcription
factors and other regulatory elements displaying altered gene
expression in these experiments presents an opportunity to
determine how sugar and stress signals are integrated to engage or
disengage mechanisms maintaining homeostasis between respi-
ration and photosynthesis.
Selective cytotoxicity of Crotalaria agatiflora subspecies
agatiflora Schwienf. and mechanistic studies using
micro-Raman spectroscopy
K. le Rouxa, A.A. Husseina,b, L. Prinslooc, N. Lalla
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bDepartment of Chemistry of Medicinal Plants, National
Research Centre, El-Tahrir Street, Dokki, Cairo, Egypt
cDepartment of Physics, University of Pretoria, Pretoria 0002,
South Africa
Crotalaria species have been widely used in Chinese tra-
ditional medicine to treat several types of internal cancers.
Water and ethanol extracts of the leaves of C. agatiflora were
evaluated for cytotoxicity on four cancerous and one noncan-
cerous cell lines, using XTT (Sodium 3′-[1-(phenyl amino-
carbonyl)-3,4-tetrazolium]-bis-[4-methoxy-6-nitro) benzene
sulfonic acid hydrate) colorimetric assay. Antioxidant activity
was determined using DPPH (1,1-diphenyl-2-picryl hydrazyl).
Light microscopy (eosin and hematoxylin staining), flow cyto-
metry (Annixin-V and propidium iodide) and micro-Raman
spectroscopy were used to evaluate the mechanism of action of
the ethanol extract and one of the isolated compounds. The 50%
inhibitory concentration (IC50) of the ethanol extract was found
to be 73.9 μg/mL on leukemic U-937 cells. Good antioxidant
activity (IC50=18.89 μg/mL) of the ethanol extract indicated
the potential of C. agatiflora as chemo-preventative supple-
ment. A bioassay guided fractionation of the ethanol extract led
to the isolation of two pure compounds, namely madurensine
and doronenine. Madurensine and doronenine showed insig-
nificant antioxidant activity (IC50N100 μg/mL) and moderate
cytotoxicity on cancerous U-937 cells (IC50 values: 136.5 and
87.7 μg/mL respectively). The crude extract treated U-937 cells
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investigation, while little apoptosis (10–20%) and necrosis
(b2%) were detected in cells treated with the extract or
madurensine. Micro-Raman spectroscopy confirmed the de-
crease in cell size, concentration of proteins and lipids within
treated U-937 cells. The ethanol extract showed more cyto-
toxicity and antioxidant activity as compared to the purified
compounds. The mechanism of action was hypothesized as
autophagy, but should be confirmed with further analysis.
Analysis of the health and sustainability of the Biodiversity
Park Wetland for New Vaal Colliery
E.R. Lodewijks, M.W. Van Rooyen
Department of Plant Science, University of Pretoria, Pretoria
0002, South Africa
New Vaal Colliery, an opencast strip mine situated 70 km
south of Johannesburg, has established a Biodiversity Park
within the mine's property. This Biodiversity Park is an area
that has already been mined and rehabilitated, and is currently
used for game farming. Within the Biodiversity Park is an
artificial wetland created by continuous pumping of mine dis-
charge water into the area. The aim of this study was to
determine the health and sustainability of the wetland, in order
to ensure that game farming is sustainable. The health and
sustainability of wetlands are affected by various factors. The
health of the wetland was determined by looking at the dom-
inant vegetation, growth forms, classification of vegetation, soil
chemistry, water chemistry, aquatic macro-invertebrates and
avian species composition. Analyses were carried out using
Turboveg and South African Scoring System version 5. Major
findings included: a high ratio of Decreaser species in all zones
except Zone B; a dominant growth form of grasses in all zones;
the identification of two communities, which are divided
into six subcommunities, one of which contains two variants;
grazing quality water with a high sulfate concentration and the
presence of Escherichia coli; and, a macro-invertebrate water
quality score of eight. It was concluded that the wetland is in fair
condition, sustainable in terms of the life of mine and re-
commendations have been made to improve the health.
Swaziland plant endemism
L.M. Loffler
P.O. Box 764, Mbabane H100, Swaziland
Swaziland is a landlocked country covering a total area of
17,360 km2 and supports a large variety of landscapes, geology,
climate and corresponding habitat and biodiversity. Floristically,
it falls within the boundaries of two regional phytochoria and
boasts a total of 3547 taxa. In the north-west the country borders
the Barberton Mountains which forms part of the Barberton
Centre of Endemism, a subcentre of the Drakensberg Afromon-tane Regional System and to the east the Lebombo Mountains an
important subcentre of the Maputaland-Pondoland Region. A
total of 25 plants (17 confirmed endemics and 8 suspected
endemics) have been highlighted with the highest concentrations
lyingwithin the northwestern part of the country. 11 endemics are
recorded in the granite-rich Mbabane area and 5 along the Green
stone belt of the Malolotja Nature Reserve making up 64% of the
country's endemics. The rhyolites of the Lebombo Mountains in
the east harbour 5 endemics representing 20% of the country's
endemic population. The most apparent threats to biodiversity
that Swaziland is experiencing include land transformation, alien
weed infestation, over-exploitation of natural resources, bush
encroachment and outdated and fragmented legislation. In
addition Swaziland has no formal institution that acts as a refugia
for the important plant species. Species that are threatened
because of expansion programmes and developments have not
been efficiently rescued and propagated and very few species
have been monitored effectively. More than 70% of the people in
Swaziland live on land typified by subsistence farming and
scattered homesteads, making it vulnerable to plant resource
utilisation. In addition a small proportion of land is dedicated to
parks and wildlife management, with the present system of
protected areas covering less than 4% of the country.
Socio-economic drivers of plant diversity patterns in domestic
gardens of the Tlokwe City Municipality
C.S. Lubbe, S.J. Siebert, S.S. Cilliers
School of Environmental Sciences and Development, North-
West University, Private Bag X6001, Potchefstroom 2520,
South Africa
The ultimate goal of urban ecology is to understand how
patterns of species diversity and distribution, which vary greatly
in space and time, are related to the underlying ecological
processes. In recent years, it has been recognised that socio-
economic and cultural drivers also influence these patterns in
the urban environment. Domestic gardens provide an ideal
landscape that could directly reflect the influence of cultural and
socio-economic factors in the urban environment, because it is
the private surroundings of a dwelling with very little top-down
management constraints. Apart from being the ideal land-use
for testing the effect of such variables, gardens are the everyday
natural surroundings of the greatest part of the world's pop-
ulation; it provides ecosystem services and contributes greatly
towards the total green space in cities — all of which makes
it an important urban ecological resource. The diversity pat-
terns of domestic garden vegetation along a quantified socio-
economic gradient were studied with the use of spatial statistics
and ordinations, after which the effect of some socio-economic
drivers were tested with correlations. The steep socio-economic
gradient in the study area can be ascribed to the legacy effect of
apartheid, and this was reflected in the patterns of species
richness. Lower richness was observed in areas of lower socio-
economic status and vice versa. In terms of the choice of
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economic gradient, evident in the grouping of sample plots with
similar socio-economic status on the ordination diagrams.
Correlations between two possible drivers (socio-economic
status and a garden management index) and plant diversity both
revealed a strong relationship with cultivated alien species
diversity. In conclusion, it is clear that additional drivers, other
than traditional environmental factors, also affect plant diversity
patterns in the urban environment.
Problems in compiling an account of the Restionaceae for
the East Cape Flora
R.A. Lubke
Department of Botany, Rhodes University, Grahamstown,
South Africa
There are some 70 species of Restionaceae in the Eastern
Cape in 17 genera. Only 7 of the 24 genera that occur in the
Cape Flora do not occur in the Eastern Cape. Initially the
compilation of an account of the Restionaceae for the Flora of
the Eastern Cape was not seen as a formidable task in view of
the existing literature and systematics of the family. However,
the task was made more difficult by the fact that:• Only 20% of those species occur in the central region around
Grahamstown as we are on the edge of the range of the Cape
Flora and the Fynbos Biome, and thus material was difficult
to obtain for study.
• Many of the species are only found in the extreme west of the
EC and often these species are known from a single or few
records due to inadequate exploration of the family in that
region.
• Single records in the Port Elizabeth area need investigation
as these may be extension of the range of WC species or
possibly even new species.
• The recent revision of the genus Restio has required revision
of the manuscript shortly after it was finalised.
The distribution of the species in the EC can be divided into
those species that are at the end of their Cape floristic range in
the west of our region, widespread species that extend well into
the EC, and species that are characteristic of other (northern)
floras and are found in grassland vegetation, rather than fynbos.
There are no endemic EC species.
Palaeoecological parameters for ecosystem management:
An example from the fynbos of South Africa
J. MacPherson
School of Geography, Earth and Environmental Sciences,
University of Plymouth, Drake Circus, Plymouth PL4 8AA,
United KingdomPlant Conservation Unit, Botany Department, University of
Cape Town, Rondebosch 7701, South Africa
Long-term perspectives are essential in ecological conser-
vation/restoration. Fynbos ecosystems are of exceptional
conservation value but many have been altered by anthropo-
genic disturbance and environmental change. In this study,
fossil pollen and micro-charcoal from wetland sediments are
used to establish a proxy record for vegetation state and fire
history at a private nature reserve in the Langeberg Range,
Western Cape, South Africa. Pre-colonial, colonial and modern
vegetation assemblages were compared and modern pollen–
vegetation relationships are also examined to improve under-
standing of the fossil record. The pre- and post-colonial periods
are marked by the presence/absence of exotic pollen types.
Vegetation change is expressed as percentage cover of differing
vegetation types based on modern pollen–vegetation cover
relationships. Three distinct phases are identified from the
sedimentary record for the reserve. Phase 1a (pre-colonial
settlement) was characterised by similar fynbos cover relative to
present, and greater than present afromontane forest. This may
indicate mesic climatic conditions. Phase 1b (also pre-colonial)
saw fynbos proliferate, while afromontane forest declined. This
might be linked to relatively xeric conditions. Phase 2 shows
colonial environmental degradation and fynbos decline, initiat-
ing in the mid–late nineteenth century. In contrast, recent
conservation efforts appear to have encouraged a return to
conditions statistically analogous with those of phase 1a.
Quantitative ‘thresholds of potential concern’ are defined for
fynbos at 85–135% of present cover. Exceeding these thresh-
olds may indicate significant changes in the distribution of
vegetation types. However, given predicted future climatic
aridity, it is suggested that the full ‘range of natural variability’
exhibited by fynbos for the extension of the record might
provide more appropriate parameters. Fire does not appear to be
linked to fynbos proliferation/decline at this site. This
investigation indicates the potential of palaeoecology in the
restoration and management of ecosystems at present and under
future climatic scenarios.
Ethnopharmacological studies on plants used for the treatment
of diarrhoea at Bizana, Pondoland
B. Madikizela, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Diarrhoea and related diseases (cholera and dysentery) are
the most common causes of death among children in developing
countries, killing about 1.5 million children under the age of
5 years. Waterborne diseases are not uncommon around Bizana
with the majority of rural dwellers depending largely on spring,
pond or river water that is shared with domestic animals. The
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scientific research based on knowledge from traditional
medicine practitioners. A survey on plants used for treating
diarrhoea was done in Bizana. This study revealed 34 plant
species belonging to 28 families that are used for the treatment
of diarrhoea. Nine plants were selected for further assays based
on the frequency they were mentioned by the interviewees. The
petroleum ether (PE), dichloromethane (DCM), 80% ethanol
(EtOH), and water extracts of the nine selected plants were
evaluated for antibacterial [Gram-positive Staphylococcus
aureus and Gram-negative Escherichia coli] activity using
the microdilution technique. The extracts showed inhibitory
activity with a concentration ranging from 0.39 to 12.5 mg/ml.
The water and EtOH extracts of Rapanea melanophloes and
Rhus chiridensis exhibited the best activity with MIC values of
0.39 mg/ml (water extracts) and 0.78 mg/ml (EtOH extracts).
This validates the use of the water extracts by the people in the
selected study area.
Taxonomic and phylogenetic studies of the early diverging
subtribe Pentziinae (Asteraceae, Anthemideae)
A.R. Mageea,b, A.N. Nicolasc, P.M. Tilneyb, G.M. Plunkettc
aCompton Herbarium, South African National Biodiversity
Institute, Private Bag X7, Claremont 7735, Cape Town, South
Africa
bDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, AucklandPark 2006, Johannesburg,
South Africa
cCullman Program for Molecular Systematics, The New York
Botanical Garden, 2900 Southern Blvd., Bronx, NY 10458-
5126, USA
Phylogenetic analyses of Asteraceae tribe Anthemideae have
demonstrated that the southern African taxa comprise the
earliest diverging lineages and as such southern Africa has been
hypothesised as the cradle of this now largely northern
hemisphere tribe. The subtribe Pentziinae forms an interesting
biogeographical link between the predominantly southern
African and northern hemisphere subtribes, further enhanced
by the occurrence of both southern and North African species in
the genus Pentzia. The Pentziinae comprise seven almost-
exclusively southern African endemic genera (Cymbopappus,
Foveolina, Marasmodes., Myxopappus, Oncosiphon, Pentzia
and Rennera) and ca. 59 species. Several of the genera in the
subtribe were previously united under a broad concept of
Pentzia until the latter was dismembered by Källersjö in 1988.
Despite this there remains doubt regarding the monophyly of
Pentzia, particularly in relation to Cymbopappus and Mar-
asmodes. It is clear that a re-assessment of generic delimitations
within the subtribe should be coupled with a comprehensive
taxonomic revision of the central genus Pentzia. The genus
comprises ca. 27 perennial species and has not been revised
since the now outdated synopsis of Hutchinson in 1917. Generic
delimitations and relationships within the subtribe weretherefore explored through phylogenetic analyses of four gene
regions (three chloroplast markers, ndhF, psbA-trnH, rpl32-
trnL and one nuclear marker, ITS) for 71 accessions (49
species) representing 78% of the subtribe. These results indicate
that Cymbopappus and Foveolina are not monophyletic as
currently circumscribed and that Rennera may be embedded
within Pentzia. Several alternative scenarios for the delimitation
of genera based on morphological, anatomical and molecular
sequence data are possible.
Phosphorus requirement of N2-fixing legume species
indigenous to the Cape Floristic Region, South Africa
P.M. Maistry, M.D. Cramer, S.B.M. Chimphango
Department of Botany, University of Cape Town, Private Bag
X1, Rondebosch 7701, South Africa
Indigenous N2-fixing legumes of the Cape Floristic Region
(CFR) may be adapted for growth and N2-fixation at low P. It
was hypothesized that Aspalathus linearis, Podalyria calyp-
trata and Cyclopia genistoides selected for high N2-fixation at
low P supply, would have a low P requirement for N2-fixation
compared to host plant growth. Plants of A. linearis, P.
calyptrata and C. genistoides were fertilized with 0.1, 1.0, 10
and 100 μMP and grown reliant on N2-fixation or supplied with
NH4NO3 for their N nutrition. The response to increasing P
supply and N X P interaction was examined in these species. In
P. calyptrata there was zero interaction between combined-N
and P with 1 to 10 μM P supply, the ratio of nodule biomass to
whole plant biomass did not increase with P fertilization, and
nodule [P] was similar to shoot [P] at 10 μM P supply,
indicating that N2-fixation and host plant growth have the same
P requirement. However in C. genistoides, a negative inter-
action occurred between combined-N and P with 1 to 10 μM P
supply, and the ratio of nodule biomass to whole plant biomass
increased with P fertilization, indicating a higher P requirement
for N2-fixation compared to host plant growth. N2-fixing plants
of A. linearis nodulated the best amongst 18 CFR species grown
at 0.1 μMP supply, and the N-fed A. linearis attained maximum
biomass at 10 μM P. These results indicate that A. linearis and
P. calyptrata are adapted for plant growth at low P supply and
do not impose a high P demand for N2-fixation.
Investigation of the genotoxic and antigenotoxic effects of
selected South African medicinal plants
T.J. Makhafolaa, E.E. Elgorashib, L. Verschaevec, J.N. Eloff a
aPhytomedicine Programme, Department of Paraclinical
Sciences, University of Pretoria, Private Bag X04, Onderste-
poort 0110, South Africa
bToxicology and Ethnoveterinary Medicine, Food, Feed and
Veterinary Public Health, ARC-Onderstepoort Veterinary
Institute, Private Bag X05, Onderstepoort 0110, South Africa
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A large part of the everyday medicines used in South Africa
are derived from plants. A total of 31 commonly used medicinal
plants were assayed for genotoxic and antigenotoxic potential
using the Ames test (Salmonella typhimurium TA97a, TA98,
TA100 and TA102), Cytokinesis-block micronucleus and
cytome assay and Comet assay (single cell gel electrophoresis).
In the Ames test using S. typhimurium TA 98, only 6% of the
plants had mutagenic effects, 30% had antimutagenic effects
(≤35%) and 20% had antimutagenic effect between 35%≤
80%. Of all the plants assayed, 50% had co-mutagenic effects
(30% of plants≤30% co-mutagenicity) and 20% of the plants
had 30%≤100% co-mutagenicity. The results observed are not
entirely conclusive since other strains that are more sensitive
will be used. The same trends were observed in the comet assay.
Nonetheless, some of the effects observed in the comet assay
may be attributed to cell cytotoxicity (cell viability≤70%) other
than genotoxic effects especially at the highest concentrations
of the plant extracts tested (2500 μg/ml). Analysis of the
micronucleus and cytome assay results is in progress. Overall,
medicinal plants with mutagenic effects pose a potential car-
cinogenic threat which may result from long-term use of the
plant. In addition, plants that possess antimutagenic effects can
provide good leads as sources of potential chemopreventive
drugs.
Altered volatile compounds of in vitro microplants
S. stenophylla (Burch. ex Benth)
N.P. Makungaa,b, H.T. Musarurwaa, L. Koegelenberga,
G.S. Ndimandeb
aDepartment of Botany and Zoology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
bInstitute for Plant Biotechnology, Stellenbosch University,
Private Bag X1, Matieland 7602, South Africa
Aromatic medicinal plants often display essential oil poly-
morphism and this is a function of the genotype and en-
vironmental factors. Through using an in vitro system, we were
able to determine the effects of nitrogen, potassium, water stress
and phytohormones on the essential oil chemicals of Salvia
stenophylla (Burch. ex Benth) microplants. Leaf volatiles were
monitored using headspace solid phase microextraction gas
chromatography spectrometry (HS–SPME–GCMS) and signif-
icant changes to the accumulation of the commercially
important (−)-α-bisabolol were detected due to changing in
vitro conditions whilst minor changes to the relative abundance
of β-bisabolene, α-muurolene, α-patchoulene and D-limonene
(amongst others) were apparent. Concomitantly, transgenic
clones of S. stenophylla, generated through Agrobacterium
transformation, over-expressing a heterologous geranyl diphos-
phate synthase gene (GPS) exhibited as higher levels of (−)-α-
bisabolol. Pinene and δ-3-carene were negatively affected bythe introduction of the transgene. Transformation, on the other
hand, proved a valuable system for improving metabolite
quality affecting terpenoid biosynthesis. (−)-α-Bisabolol accu-
mulation was directly correlated to potassium and nitrogen
availability. However, little to no impact was detectable on
other secondary compounds. Plants generated in this study
may serve as an alternative commercial source of secondary
metabolites produced by S. stenophylla.
Intraspecific variation and biogeography in the genus Erica
in the Cape Floristic Region
M. Malan, J.J. Midgley
Department of Botany, University of Cape Town, University
Private Bag, Rondebosch 7700, South Africa
The Erica genus, largest in the fynbos biome, comprises
±860 species worldwide, around 660 of these occur in the
fynbos biome, representing major speciation. Little is known of
the ecology and pollinator interactions of this diverse genus.
While the colour and form of the corolla are relatively constant
within insect pollinated species, a high amount of intraspecific
variation within the bird pollinated species has been noted. The
variation in floral characteristics as opposed to vegetative
characteristics suggests that variation is caused by adaptation to
pollinators rather than environmental conditions. The causes of
intraspecific variation in bird pollinated Erica species are
explored by looking at patterns in geographical distribution,
variation in floral traits, and pollination. By determining the
patterns and causes of the variation we may gain more insight
into the factors causing such an enormous diversity in the genus
and the fynbos in general. Preliminary data find several
geographical patterns in the distribution of floral characteristics
of Erica plukenetii. Variation in colour form may be a result of
competition for pollinators, as bird pollinated Erica species are
mainly associated with only one species of bird, the
Orangebreasted Sunbird. Variation in corolla length beyond
the range of this fynbos endemic suggests that the longer-billed
Malachite Sunbird is also involved the in the pollination of
E. plukenetti.
Responses of C3 and C4 Panicoid and non-Panicoid grasses
to fire
T. Martin, B. Ripley
Botany Department, Rhodes University, P.O. Box 94, Grahams-
town 6140, South Africa
C4 species possess characteristics that are considered adapted
to burning and these allow them to outcompete C3 species and
dominate in fire prone environments. The aim of this study was to
investigate whether plant response to fire was a result of C4
physiology or whether it was due to phylogenetic history. This
was achieved by doing a pair-wise comparison between 14
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that would enhance fire frequency and assist with plant recovery
after burning, were compared. The post fire plant recovery was
then followed and examined the re-growth of the above-ground
biomass and the cost of this to the below-ground biomass. The
pre-fire characteristics found that the C4 species showed a greater
canopy death duringwinter and had a lower moisture content than
the C3 species, potentially contributing towards a larger fuel load
in the C4 species. However, the dead standing biomass at the end
of winter and the below-ground biomass, showed that the
Panicoideae had a proportionally larger dead standing biomass
and below-ground biomass than the non-Panicoideae. These
results suggest that not only did the Panicoideae have a larger
potential fuel load but that they also shunted carbon below-
ground, enabling a fast recovery after being burned. The post-fire
results were more strongly determined by phylogeny than by
photosynthetic type. The Panicoideae recovered faster and more
completely than the non-Panicoideae grasses. Although recovery
of the C3 and C4 Panicoideae was similar, frequently burnt
grasslands are dominated by the C4 Panicoideae. Hence, this
dominance cannot be explained by differences in their fire
responses and may be determined by the post-fire environmental
conditions that potentially advantage species possessing the C4
photosynthetic pathway.
Preliminary data for a taxonomic revision of Albuca
L. (Hyacinthaceae)
M. Martínez-Azorína, M.B. Crespoa, A. Juana, M.F. Fayb,
N.P. Barkerc
aCIBIO (Instituto Universitario de la Biodiversidad), Universi-
dad de Alicante, P.O. Box 99, E-03080 Alicante, Spain
bJodrell Laboratory, Royal Botanic Gardens, Kew, Richmond,
Surrey TW9 3DS, United Kingdom
cDepartment of Botany, Rhodes University, Grahamstown
6140, South Africa
The genus Albuca L. is accepted to include about 60 species
in recent treatments, although up to 131 when considered in a
wider sense, with over 180 names available in its traditional
sense. Recent molecular work has however enlarged the
circumscription of Albuca to include other groups sometimes
treated at different taxonomic ranks, such as Stellarioides
Medik., Coilonox Rafin., Ornithogalum subg. Osmyne (Salisb.)
Baker and O. subg. Urophyllon (Salisb.) Baker pro parte,
reaching a total of 110–140 species. The taxonomy of Albuca L.
has been a matter of concern during the last century. No
comprehensive works have been presented for the genus since
those by Baker in Flora Capensis (1897) and Flora of Tropical
Africa (1898). Recently, U. Müller-Doblies presented some
partial revisions of groups with nodding-flowers. However,
information on groups with erect-flowers has remained almost
unchanged from the late 19th century, and is the focus of our
current research. In addition, no identification keys are available
for all currently accepted taxa of Albuca, most of which are stillpoorly known or in need of further studies, being its taxonomy
very complex. In the present contribution, preliminary data are
shown for a forthcoming revision of Albuca sensu stricto. Four
main groups are accepted: subg. Albuca (c. 22 taxa, in two
series), subg. Falconera (Salisb.) Baker (c. 23 taxa, in two
series), subg. Mitrotepalum U. Müller-Doblies (c. 33 taxa) and
subg. Pallastema (Salisb.) Baker (c. 50 taxa). Morphological
and biogeographical data are shown for each one, and some
comments are presented on the taxonomical issues that are
being currently undertaken.
Granite outcrops, an ecosystem service resource or simply a
floristic diversity hub?
T.S. Masehelaa,b , C.L. Seymourb, R. Veldtmanb,c ,
M.J. Potgietera
aDepartment of Biodiversity, University of Limpopo, Turfloop
Campus, Private Bag X1106, Sovenga 0727, South Africa
bApplied Biodiversity Research, Kirstenbosch Research Centre,
South African National Biodiversity Institute, Private Bag X7,
Claremont 7735, South Africa
cConservation Ecology and Entomology, Stellenbosch Univer-
sity, Private Bag X1, Matieland 7602, South Africa
Granite outcrops (kopjies), have been known to be “unusual
habitats” due to their distinct flora associated with high levels of
diversity and endemism in comparison to the background
vegetation. In this study, we explored outcrops of the
Mamabolo Mountain Bushveld (MMB) in Limpopo province,
together with their surrounding vegetation matrix to ascertain
patterns in floral composition and how these change with land
use practices. Ecosystem services and benefits from the granite
outcrops to the surrounding communities were also investigat-
ed. Plant assemblages on outcrops were distinct from those of
matrices. Furthermore, outcrops in protected/privately owned
land and those in communal lands within the same geographical
area were similar regardless of management practices (commu-
nally grazed or protected), but had more diversity with a higher
species turnover than those in communal lands. However,
matrices from protected/privately owned land compared to
communal lands had similar plant assemblages, irrespective of
geographic location or management practices, and had no
differences in species turnover or diversity. Interviews with
community members from the five nearby communities
indicated that outcrops do provide ecosystem services, such as
plants for fuelwood, rocks for construction material and their
occasional use for spiritual practices. Plants recorded to be used
by the communities, particularly for fuelwood, have been
recorded to have far more potential uses than those that are
actually used exploited. Furthermore, there are a number of
species known to be of use in the literature that are not used at
all. The communities were not dependent on outcrop resources,
but lack of access to tap water and electricity in these areas
seemed to be the main driver for the continued use of resources
from outcrops. This relatively low utility of outcrops for
543SAAB Conference Abstractsecosystem services suggests that their conservation will be
better achieved through marketing floristic uniqueness, rather
than using ecosystem service arguments.
Rare plants and serpentine soils
D.A. McCallum, K. Balkwill
C.E. Moss Herbarium, School of Animal, Plant, and Environ-
mental Sciences, University of theWitwatersrand, Johannesburg,
South Africa
Soils can have a profound effect on vegetation. Serpentine
soils often have markedly different vegetation from surrounding
non-serpentine soils. There are differences in composition and
cover and a high level of endemism. In this study of serpentine
or ultramafic vegetation on part of the Barberton Greenstone in
Swaziland we found that in addition to endemic species which
could be considered rare because of the relatively small extent
of the habitat, there were a number of rare species not restricted
to serpentine found on these soils. It is postulated that one of the
causes of rarity is the result of an inability to compete with more
vigorous species. The unfavourable nature of serpentine soils
may favour rare plants that are poor competitors by reducing the
vigour of the species which would normally out grow these rare
species.
Selectivity index values for antimicrobial plant extracts
differ depending on the type of cytotoxicity assay and the
cell culture conditions used
L.J. McGaw, T.A. Mokoka, J.N. Eloff
Phytomedicine Programme, Department of Paraclinical
Sciences, Faculty of Veterinary Science, University of Pretoria,
Private Bag X04, Onderstepoort 0110, South Africa
In a study on widely used ethnoveterinary medicinal plants,
extracts were tested using in vitro bioactivity and cytotoxicity
assays. It is useful to identify selectivity index (SI) values to
discriminate between selective antimicrobial activity and
toxicity due to a general cytotoxic effect. Antibacterial and
antifungal microdilution assays were performed against a panel
of microorganisms. Cytotoxicity was determined against Vero
kidney cells and bovine dermis cells. Assays used were the
mitochondrial viability (MTT) assay, which relies on the
conversion of a tetrazolium salt to a coloured formazan by
active mitochondria, the neutral red assay, which measures the
retention of the neutral red dye by the lysosomes of living cells,
and the sulphorhodamine B (SRB) assay, which relies on the
uptake of negatively charged SRB by basic amino acids in cells.
In the MTT assay, differing initial plating cell densities were
used, and varying incubation times, from 24 to 120 h, were
compared. Most extracts had cytotoxicity LC50 values between
0.1 and 1 mg/ml, and bovine dermis cells were generally more
sensitive. Cytotoxicity, and therefore SI values, varied withdiffering cell densities, times of incubation, and with measure-
ment of varying parameters of cell toxicity. Similar trends were
generally seen with the same extracts. Standardizing the choice
of which cytotoxicity assay to use as well as the cell line and
culture conditions, are important factors to consider when
comparing selectivity index values of plant extracts. When
evaluating biological activity of plant extracts, obtaining
preliminary indications of toxicity in appropriate assays aids
in the selection of plant species for isolation studies of anti-
infective compounds where the activity is not based on general
cytotoxicity.
Strategies to increase the biosynthesis of artemisinin in
Artemisia annua and A. afra
J.J.M. Meyera, F.J.L. Krugera, A. Husseina, T. Muranakab,
H. Sekib
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bDepartment of Biotechnology, Osaka University, Japan
Artemisia annua has a long history of use in traditional
Chinese medicine. Artemisinin is produced mainly in the leaf
trigomes of A. annua and is one of the most valuable current
antimalarial treatments. We determined that A. afra, a well-
known indigenous South African medicinal plant does not
synthesise artemisinin. It does however produce several other
terpenoids including sesquiterpenes. We performed compara-
tive molecular genomics and metabolomics studies between A.
annua and A. afra and succeeded to profile their terpenes
and the genes involved in their biosyntheses. Two enzymes
1) amorpha-4,11-diene synthase (ADS), catalysing the first
regulating step leading to artemisinin, and 2) CYP71AV1,
oxidising amorpha-4,11-diene to produce artemisinic acid (one
of biosynthetic intermediates for artemisinin), have previously
been shown to be involved in the biosynthesis of artemisinin
in A. annua. We determined that the gene for CYP71AV1 is
expressed but that the ADS gene not, in A. afra. A transgenic
system was established for A. afra and transgenic hairy root
cultures have been created. Callus and cell cultures were
established of the GM A. afra root cultures, but no shoots have
been produced as of yet. Our goal in this project is to create an
artemisinin-producing A. afra for a sustainable supply of the
drug.
Climate change research priorities in plant ecology
G.F. Midgley
South African National Biodiversity Institute, Kirstenbosch,
Rhodes Drive, Cape Town 7735, South Africa
How might our plant ecology community be engaging with
the opportunities offered by climate change? The sustainability
of ecosystems and food production are enshrined in the core text
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Internationally, there are literally thousands of publications by
plant ecologists addressing a wide range of areas that are
relevant to the climate change issue, ranging from understand-
ing potential impacts to contributing to adaptation responses,
and even including the use of plants for mitigation through
sequestering carbon. I will discuss selected South African
contributions to climate change related studies from plant
ecologists in South Africa, and identify some research priorities
that present themselves.
Unearthing the essence of nature and the perceptions of
natural landscapes amongst the amaXhosa
L.L. Mogano, M. Cocks
Institute for Social and Economic Research, Rhodes University,
P.O. Box 94, Grahamstown 6140, South Africa
The recognition of the close links between the lifestyles of
‘indigenous’ and ‘local’ people and biodiversity is seen as crucial
not only for the survival of biological diversity but also for the
protection of cultural diversity. Most of these discussions centre on
the argument that cultural diversity can sustain awide variety of use
practices and conservation of biodiversity. Therefore indigenous
knowledge systems are increasingly recognized as contributing to
the conservation of biodiversity and ecological processes and to
sustainable use in general. In response to the poor conservation
outcomes that followed decades of governments' ineffectiveness in
managing biodiversity, scholars and policy makers have been
forced to reconsider the role of the community in resource use and
conservation. As a result social scientists have begun having an
impact on the biodiversitymanagement debate and have catalysed a
more people-centred approach. Therefore, understanding local
people's relationship with their natural environment is considered
important; this knowledge can be explored thoroughly by
unpacking patterns of perceptions in different communities. This
study innovatively explores in detail the everyday lived experiences
of the Xhosa people, the cultural and spiritual values that ordinary
people attach to natural landscapes by employing the Phenome-
nological approach to bio-cultural diversity. It aims to study
experiences in natural environments and its effect on well-being
(spiritual, mental and physical); and the general perception of
natural landscapes, demonstrating its contribution to bio-cultural
diversity and conservation.
The role of nitric oxide in the Russian wheat aphid resistance
response of wheat
M.J. Moloia, A.J. Van der Westhuizenb
aDepartment of Plant Sciences, University of the Free State,
Qwaqwa Campus, Private Bag X13, Phuthaditjhaba 9866,
South Africa
bDepartment of Plant Sciences, University of the Free State,
Main Campus, P.O. Box 339, Bloemfontein 9300, South AfricaNitric oxide (NO) is one of the most important signalling
molecules involved in the regulation of many physiological and
biochemical processes in plants and animals. Previously, we
found that nitrate reductase is the key enzyme involved in NO
production during the Russian wheat aphid (RWA), Diuraphis
noxia, resistance response of wheat. The study reported here
was conducted to further investigate the involvement of NO in
RWA resistance. The resistant (Tugela DN) and susceptible
(Tugela) wheat (Triticum aestivum L.) treated with a NO donor,
sodium nitroprusside (SNP), were used. Our results confirmed
the involvement of NO as an important signal molecule for
induction of the secondary defense reactions. In addition, we
discovered that application of SNP on susceptible plants leads
to reduction in the RWA damage symptoms, number of aphids
attracted to the plants as well as the reduction in the intrinsic rate
of aphid increase. Interestingly, application of SNP as a seed
dressing was more effective than when supplied through the
roots.
Herbivores alter tree allometry in an African savanna
G.R. Moncrieff a, S. Chamaillé-Jammesb, S.I. Higginsc,
B. O'Harad, W.J. Bonda
aUniversity of Cape Town, Private Bag, Rondebosch 7701,
South Africa
bCentre d'Ecologie Fonctionnelle et Evolutive, U.M.R. 5175-
CNRS, 1919 Route de Mende, 34293, Montpellier Cedex, France
cJ.W. Goethe Universität, Department of Physical Geography,
Altenhöfer Allee 1, 60438 Frankfurt am Main, Germany
dBiodiversity and Climate Research Centre, Senckenberganlage
25, D-60325 Frankfurt am Main, Germany
Theories of plant allometry provide a general description of
allometric scaling which is, theoretically, applicable across a
wide array of environmental conditions. Scaling theories
however ignore disturbances such as herbivory in their
derivation. Here we examine the influence of herbivores on
the scaling of height and diameter of two common African
savanna tree species. We show that herbivores modify tree
allometry. We also show that the pattern of allometric
modification contains information regarding herbivore foraging
behaviour and the degree of impact. Interpreting allometries in
the light of theoretical predictions based on assumptions of zero
disturbances may reveal novel the degree of herbivore impact
when making comparison between predicted and realized plant
form. However, predictions of plant form and functioning that
fail to include disturbances like herbivory may struggle to find
general applicability.
Antimicrobial constituents of Artemisia afra Jacq. ex Willd.
against periodontal pathogens
G. Morea, N. Lalla, A. Hussainb, T.E. Tshikalangea
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0002, South Africa
bDepartment of Chemistry of Medicinal Plants, Natural
Research Center, Dokki, Cairo, Egypt
The phytochemical investigation of an ethanol extract of
Artemisia afra, led to the isolation of six known compounds,
Acacetin (1) 12α,4α-dihydroxybishopsolicepolide (2), Scopo-
letin (3) α-amyrin (4), Phytol (5) and a pentacyclic tri-terpenoid
Betulinic acid (6). The isolated compounds were evaluated for
their anti-microbial activity against Gram positive (Actinomyces
naeslundii, Actinomyces israelii and Streptococcus mutans),
Gram negative bacteria (Privotella intermedia, Porphyromonus
gingivalis and Aggregatibacter actinomycetemcomitans previ-
ously known as Actinobacillus actinomycetemcomitans) and
Candida albicans. The crude extract of A. afra inhibited the
growth of all tested microbial species at concentration range of
1.6 mg/ml to 25.0 mg/ml. The compounds 1–6 also showed
activity range at 1.0 mg/ml to 0.25 mg/ml. Cytotoxicity of the
extract and compounds was determined using the XTT (Sodium
3′-[1-(phenyl amino-carbonyl)-3,4-tetrazolium]-bis-[4-meth-
oxy-6-nitro] benzene sulfonic acid hydrate) cell proliferation
kit. The extract and compounds showed moderate toxicity on
McCoy fibroblast cell line. The percent inhibitory concentration
(IC50) ranged from 92.3 μg/ml to 285.1 μg/ml. The obtained
results in this confirmed the use of A. afra in the treatment of
microbial infections.
Rooting and microculture effects on cell and tissue anatomy
in Sclerocarya birrea under photomixotrophic conditions
M. Moyo, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Micropropagation of woody plants is beset by a number of
challenges such as cell and tissue abnormality, which ultimately
affect survival of plantlets ex vitro. The aim of the study was to
evaluate the effects of auxins and the in vitro microenviron-
ment, in particular light, on rooting and anatomy of adventitious
roots under photomixotrophic conditions, respectively. Control
plants for the anatomical study were grown under photoauto-
trophic conditions in a growth chamber. Three auxins, indole-3-
acetic acid (IAA), indole-3-butyric acid (IBA) and α-naphtha-
lene acetic acid (NAA) were used in the induction of
adventitious roots. The highest rooting (91.6%) was achieved
with IBA-treated shoots at a concentration of 4.0 μM under a
16-h photoperiod after 8 weeks in culture. One of the main
anatomical differences was the extent of cellular development
of the epidermis between the control plants and in vitro
plantlets. Control plants developed a thicker epidermis com-
pared to that of in vitro plantlets. The root endodermal cell layer
in the control plants was also comparatively thicker and moreregular than that of in vitro plantlets. Control plants had a
greater proportion of vascular tissue relative to the total area of
the root cross-section compared to in vitro plants due to the
development of secondary xylem and phloem tissues. A micro-
propagation system that facilitates the modification of the
in vitro microclimate, such as photoautotrophic micropropaga-
tion may reduce the anatomical abnormalities of conventional
microcultures.
Biogeography of the cosmopolitan Cyperaceae (Poales)
shows latitudinal gradients and niche conservatism
A.M. Muasyaa, D.A. Simpsonb, B. Gehrkec
aDepartment of Botany, University of Cape Town, Private Bag
X3, Rondebosch 7700, South Africa
bRoyal Botanic Gardens Kew, Richmond, Surrey TW9 3AB,
United Kingdom
cInstitut für Spezielle Botanik und Botanischer Garten, Johannes
Gutenberg-Universität, Anselm-Franz-von-Bentzelweg 9a,
55099 Mainz, Germany
A large number of animal and plant groups exhibit a
latitudinal gradient, with species richness decreasing as the
latitude increases. However, the best studied examples in plants
are mostly taxa comprising or occurring within angiosperm
forests (e.g. Rubiaceae and Arecaceae). Herbaceous cosmopol-
itan taxa have not been investigated in detail. In this study, we
analyse species richness patterns, within a phylogenetic context,
and reconstruct ancestral areas and habitats. The Cyperaceae
(sedges) are a cosmopolitan family of Poales comprising c.
5400 species in 16 tribes and two subfamilies. While most
conspicuous in permanent wetlands, the family occurs in a
variety of habitats including grasslands, closed forests,
inselbergs and a truly epiphytic species has recently been
described. We use species distribution data of the Cyperaceae,
captured in the World Checklist of Monocotyledons, and dated
DNA phylogeny of the family to optimize ancestral areas
(tropical vs temperate) and habitats (wet vs dry; open vs
forested). The family has a crown group age of 82 Ma, evolving
in wet open habitats, diverging into wet forests (Mapanioideae)
and open habitats (Cyperoideae). Two, equally species-rich
clades (Cariceae/Dulicheae/Scirpeae and Eleocharideae/Abil-
dgaardieae/Fuireneae/Cypereae; c.2045 species each) have
diversified in temperate and tropical latitudes since the Eocene.
Cyperaceae species assembly in the Cape Floristic region (CFR)
and Madagascar, two unique vegetation types in Africa, has
involved long distance dispersal and niche conservatism among
various clades.
The rationale for plants species used traditionally to treat or
manage myiasis
L. Mukandiwaa, V. Naidoob, J.N. Eloff a
546 SAAB Conference AbstractsaPhytomedicine Programme, Department of Paraclinical
Sciences, Faculty of Veterinary Science, University of Pretoria,
Onderstepoort 0110, South Africa
bUniversity of Pretoria Biomedical Research Centre, Faculty of
Veterinary Science, University of Pretoria, Onderstepoort
0110, South Africa
Worldwide plants have been used to treat wound myiasis (fly
larvae feeding on animal tissue) in livestock in resource poor areas
as an alternative to the commercial insecticides. Mostly, the
leaves of these plants are crushed and packed on to the wound.
Published information of plant species used traditionally to treat
wound myiasis in South Africa and Zimbabwe was used to select
seven species that have awide distribution in southernAfrica. The
aim of this study was to determine if these plant species are
effective by using in vitro assays under controlled conditions.
Some bacteria are known pathogens ofwounds and their action on
wounds produces compounds which have an odour that serves as
an attractant of myiasis-causing flies. Thus inhibiting bacteria
action on wounds will interfere with the development of wound
myiasis. The antibacterial activity against four of these pathogens
was determined using the serial microplate dilution method. Most
of the acetone extracts of the selected species had excellent to
reasonable antibacterial activity with MICs ranging from 0.04 to
0.6 mg/ml. Inmyiasis, the toxin responsible for the pathology and
death is ammonium bicarbonate in the excreta of larvae. This role
of ammonium in the pathogenesis suggests that antioxidants may
be of therapeutic use in managing this condition. Determination
and quantification of the antioxidant activity were done using the
1,1-diphenyl-2-picryl-hydrazyl (DPPH) assay and the Trolox
equivalent anti-oxidant capacity (TEAC) assay. Six of the study
plants contained antioxidants compounds. A larvicidal assay was
carried out in which third instar larvae of blowfly were fed tomeat
treated with the acetone leaf extracts of the selected species. Four
of the plant species induced developmental anomalies in the
blowfly including paralysis, prolongation of the prepuparium
stage, reduced pupation rates, pupal malformation and reduced
adult emergence. The results suggest that the plants contain
compounds that interfere with the neuroendocrine control
mechanisms in the blowfly. Based on these results there is good
scientific evidence for the traditional use of plants in treating
myiasis.
Exploring the potential for dimethyl sulphoxide to mitigate
against oxidative stress and promote shoot development in
embryonic axes excised from recalcitrant seeds
C. Naidoo, P. Berjak, N.W. Pammenter
School of Biological and Conservation Sciences, University of
KwaZulu-Natal, Private Bag X54000, Durban 4000, South
Africa
Seeds of Trichilia dregeana, T. emetica and Protorhus
longifolia are recalcitrant (desiccation-sensitive), hence the only
ex situ means available for long-term germplasm conservation iscryopreservation of the excised embryonic axis. However, for
many species, with seeds having fleshy cotyledons, shoot
development fails to occur after excision, which has been attri-
buted to a reactive oxygen species burst during excision wound-
ing. In embryos of T. dregeana, T. emetica and P. longifolia, the
cotyledonary insertions are in close proximity to the shoot apical
meristem and oxidative stress upon excision of the axis from
cotyledons has been consistently associated with shoot tip
necrosis, which precludes shoot development. The first part of
the study tested the effects of dimethyl sulphoxide (DMSO) pre-
culture prior to complete removal of the cotyledons, and post-
excision soaking in DMSO, on shoot development by axes of the
above mentioned species. These treatments had a significant
positive effect on shoot production with a 6 h DMSO pre-culture
combined with a DMSO post-excision soak being optimal for
promoting shoot production. In addition, oxidative stress profiling
was undertaken to establish biomarkers of injury as helpful
predictive tools. Biochemical assays were carried out not only to
quantify superoxide and hydroxyl radical production at each step
in the excision process, but also to determine where the oxidative
burst/s occurs. Assessment of free radical activity after the axes
had undergone stressful manipulations, and after subsequent
exposure to applications of DMSO confirmed the action of
DMSOas a hydroxyl ion scavenger. Themethodology and results
of this study have critical implications for the development of
more effective cryopreservation protocols for recalcitrant seeded
species, as well as far-reaching applications in other aspects of
cryobiology.
Ecophysiological responses of Portulacaria afra (L.) Jacq.
to environmental factors
P. Nase, B. Ripley
Botany Department, Rhodes University, P.O. Box 94, Grahams-
town 6140, South Africa
Thicket restoration in the Eastern Cape has been primarily
through the use of the indigenous plant species Portulacaria
afra. There are a number of benefits associated with using this
facultative CAM species in particular its reputed high rates of
productivity. The current study assesses how the productivity of
P. afra changes with photosynthetic state and how this is
affected by environmental factors. Results showed that plants
under sufficient water supply produced the highest above-
ground biomass when compared to water limited plants and this
was correlated to an on average lower malic acid content. In
contrast, water stressed plants had highest malic acid content
and displayed the lowest biomass production. Malic acid con-
tent was most strongly correlated to soil water content (SWC),
but surprisingly not correlated to leaf relative water content
implying that the induction of CAM was not controlled by leaf
water status. Temperature also exerted a mild influence on leaf
malic acid content when SWC was below 10%. Irrespective of
SWC all plants accumulated malic acid nocturnally and derived
photosynthetic rates suggest that nocturnal CO2 uptake is
547SAAB Conference Abstractsequivalent or greater than day-time photosynthesis. Results
indicate that the CAM mechanism almost always contributes to
production and becomes more strongly induced by a complex
interaction of SWC and temperature.
Seasonal variation in antimicrobial and phytochemical
properties of frequently used medicinal bulbous plants
from South Africa
B. Ncube, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
The growing popularity of traditional medicine and the
unrestricted collection of medicinal plants from the wild have put
many of the slow growing bulbous plants at the risk of over-
exploitation and extinction in South Africa. An evaluation of the
phytochemical composition and biological (antibacterial and
antifungal) activities of bulb and leaf extracts of Tulbaghia
violacea, Hypoxis hemerocallidea, Drimia robusta and Merwilla
plumbea between spring, summer, autumn andwinter seasons, was
done with a view of promoting the use of leaves, as a conservation
strategy. Antibacterial and antifungal activities of petroleum ether
(PE), dichloromethane (DCM), 80% ethanol (EtOH) and water
extracts of bulbs and leaves were tested against Bacillus subtilis,
Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae
and Candida albicans using the microdilution bioassay. Spectro-
photometric methods were used to evaluate saponin and phenolic
compositions. Leaf and bulb extracts exhibited comparable
antifungal activity (MICb1 mg/ml) for all the plant species in all
seasons. For the underground parts, only ethanol and water extracts
of H. hemerocallidea corms (autumn and winter) showed good
fungicidal activity. Antibacterial activity was comparable between
bulbs and leaves with at least one extract of each plant species
showing some good MIC values in most of the seasons. The best
antimicrobial activities were recorded in winter and autumn
seasons, with MIC values as low as 0.2 mg/ml in the DCM bulb
extracts of T. violacea (winter) against K. pneumoniae and S.
aureus. The amounts of total phenolic compounds in all plant
samples were generally higher in spring compared to the other
seasons. Condensed tannin, gallotannin and flavonoid levels were
either higher in spring or winter except for H. hemerocallidea
(corm) which had higher gallotannin levels in autumn. Total
saponin levels were higher in winter in all plant samples.
Antimicrobial results suggest that leaves can substitute bulbs in
the treatment of bacterial and fungal ailments.
Efficacy studies on four South African commercial herbal
preparations
A.R. Ndhlala, J.C. Chukwujekwu, G.I. Stafford, J.F. Finnie,
J. Van StadenResearch Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Recently, herbal formulations claiming to cure several
medical conditions, have appeared in the market in South
Africa. The formulations consist of mixtures of different plant
parts/species. This study was aimed at validating the efficacy
and phytochemical constituents of four of these common herbal
formulations available in herbal shops. The preparations (Sejeso
herbal mixture Ingwe®, Lion izifozonke Ingwe®, Stameta™
BODicare® and Ingwe® special muti) were evaluated for their
antimicrobial (Bacillus subtilis, Staphylococcus aureus, Escher-
ichia coli, Klebsiella pneumoniae and Candida albicans) and
anti-inflammatory (COX-1 and COX-2) activity. The prepara-
tions were subjected to quantitative phytochemical analysis for
identification of active phenolic constituents (total phenolics,
gallotannins, condensed tannins and flavonoids). Sejeso herbal
mixture exhibited good activity against all the bacteria and
Candida albicans with minimum inhibitory concentrations
(MIC) ranging from 0.39 to 0.78 mg/ml. Lion izifozonke
Ingwe® and Ingwe® special muti showed moderate activities
against the bacterial strains and better activities against Candida
albicans. Stameta™ BODicare® exhibited weak activities in all
the bioassays. Sejeso herbal mixture showed high activity
(N70%) in both COX-1 and COX-2 assays, Lion izifozonke and
Ingwe® special muti showed moderate activity (40–69%) whilst
Stameta™ BODicare® exhibited lower activities. All four
herbal preparations showed a dose dependent increase in both
COX-1 and COX-2 activities. Despite the fact that Sejeso
herbal mixture exhibited good activities in all assays,
phytochemical analysis, however, revealed very low levels of
phenolic compounds. In the quest to determine its active
composition, column chromatography [silica gel; ethyl acetate:
methanol (1:0–0:1)] was used to fractionate the mixture. After
repeated fractionation, three of the isolated compounds
displayed high activity against Staphylococcus aureus and
identification of the compounds is underway. The obtained
results will go a long way in validating some of the mixtures'
usage in traditional medicine as commercial herbal preparation
by South African communities.
Floral Batesian Mimicry drives floral variation in Disa
ferruginea without pollinator shifts
E. Newmana, B. Andersona, S. Johnsonb
aDepartment of Botany and Zoology, University of Stellen-
bosch, Private Bag X1, Matieland 7602, South Africa
bSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Through shifts in pollinator composition, pollinators are
thought to drive floral trait divergence and may have been
548 SAAB Conference Abstractsinstrumental in generating much of the angiosperm diversity
observed today. However, pollinator driven floral divergence is
also possible without shifts in pollinators, and one unexplored
mechanism of generating this is through floral Batesian
mimicry. The South African orchid Disa ferruginea has dif-
ferent colour morphs which match the colours of their putative
models in different parts of their range. Using reciprocal
translocations of red and orange floral morphs, we tested whether
differences in D. ferruginea colour are adaptive in terms of the
colour preferences of their only pollinator, Aeropetes tulbaghia.
Fitness of the paired red and orange plants was estimated at each
site by recording pollinator visitations. We also tested whether
flower color affects visitation rates by using paper models which
differed in colour. Our translocation experiments revealed
significant native site advantage in both color morphs of
D. ferruginea as well as for the paper model flowers. We con-
clude that a difference in the local colour preference by the
pollinator A. tulbaghia has driven allopatric floral divergence in
this floral Batesian mimicry system.
Cryopreservation of the embryonic axes of Phoenix
reclinata, a representative of the intermediate seeds
N. Ngobese, Sershen, P. Berjak, N.W. Pammenter
School of Biological and Conservation Sciences, University of
KwaZulu-Natal, Private Bag X54001, Durban 4000, South
Africa
Cryopreservation is considered as the only promising
method for the long-term conservation of genetic resources of
species that produce seeds which cannot be stored using
conventional practices, which include seeds of the intermediate
category. These are characterised by substantial tolerance to
desiccation but may be extremely sensitive to chilling
temperatures and are generally short-lived. The indigenous
palm, Phoenix reclinata, produces such seeds. The response of
the embryonic axes of P. reclinata to some of the pivotal
procedures employed for cryopreservation was therefore
investigated, the aim being to develop a cryopreservation
protocol for germplasm of this species. The embryonic axes
were subjected to flash drying to achieve partial dehydration,
and also to cryogenic storage temperatures by employing slow
and rapid cooling techniques, after which viability retention was
monitored. These investigations were repeated with embryonic
axes of seeds from fruits collected from four provenances in
KwaZulu-Natal, South Africa, to check whether there were any
inconsistencies in the responses observed among provenances.
The results showed that the embryonic axes of P. reclinata can
withstand substantial dehydration in the short-term, allowing
reductions in water content to as low as ≥0.11±0.06 gg−1 (dry
mass basis [dmb]) without any detrimental effects on viability.
Some of the embryonic axes were also sensitive to cooling
regardless of the rate employed, which had an adverse effect
both on non- and partially-dehydrated embryonic axes in com-
parison to those not cooled. These responses were consistentacross provenances. Nevertheless, relatively good survival
(≥60%) was obtained for axes of seeds from all the
provenances, after slower and rapid cooling. Survival following
cryogen exposure was achieved at water contents within the
range of 0.61±0.03–0.17±0.06 gg−1. The findings of the
present study indicate that cryopreservation offers a means for
conservation of the germplasm of P. reclinata.
An NRF intern contributing towards manuscripts for the
Flora of the Eastern Cape
D.N. Ngoepe
National Herbarium, South African National Biodiversity
Institute, Private Bag X101, Pretoria 0001, South Africa
Being an Intern of the National Research Foundation (NRF),
based at the National Herbarium (PRE) of the South African
National Biodiversity Institute (SANBI) Pretoria, has granted
me the opportunity of contributing to the Flora of the Eastern
Cape. The Flora aims to enhance the botanical expertise in
various fields, e.g. agriculture, education and tourism in the
Province. Manuscripts containing descriptions and distributions
of six families were written, edited and corrected; Asteraceae
(30 genera, 84 spp.), Euphorbiaceae (27 genera, 74 spp.),
Juncaceae (2 genera, 14 spp.), Lamiaceae (25 genera,
93 spp.), Thymelaeaceae (genus Gnidia, 37 spp.) and Verbe-
naceae (6 genera, 14 spp.). Revisions and publications incor-
porated into collections at PRE were used as main source of
information. Various taxonomical websites, the PRECIS
databases and specimens from the quick guide and main
collection at PRE were also used. As a result of the contribution,
my skills, knowledge and scientific writing in botany, as well as
aspects of taxonomy, identification of different plants occurring
in the Eastern Cape Province, herbarium practice, botanical
bibliography and referencing were improved. The Flora is
currently in the final stages and it will be published in the
coming year.
The ethnobotany of Namaqualand
J.M. Nortje, B.-E. Van Wyk
Department of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South
Africa
Namaqualand is an important centre of plant diversity in South
Africa and is famous for its spectacular displays of spring flowers.
The area is also the traditional home of the Nama people, who has
a rich but poorly recorded cultural history. Traditional knowledge
about plants and their uses are rapidly disappearing because the
younger generations no longer rely on plants for their everyday
needs. As a result, the remaining knowledge about useful plants is
mainly found amongst older people in remote rural communities.
A broad survey of ethnobotanical plant uses in Namaqualand was
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available for future generations. Interviews were conducted in
various towns in Namaqualand, including Vanrhynsdorp,
Nuwerus, Garies, Kamieskroon, Leliefontein, Nourivier, Paul-
shoek, Soebatsfontein, Springbok and Steinkopf. It became clear
that the Kamiesberg is an important centre of ethnobotanical
information. A detailed inventory and checklist of useful plants of
Namaqualand was compiled, based on all previous studies
(e.g. Van der Stel, 1685; Laidler, 1917; Archer 1982, 1994), to
which was added numerous newly recorded anecdotes. New
ethnobotanical species records, newuse records and newvernacular
names documented during this study will be highlighted.
Utilization of wild plant species for vegetables in northern
KwaZulu-Natal, South Africa
N.R. Ntulia, P. Tongoonab, R.M. Madakadzea, A.M. Zoboloa
aDepartment of Botany, University of Zululand, Private Bag
X1001, KwaDlangezwa 3886, South Africa
bDepartment of Crop Science, University of KwaZulu-Natal
Pietermaritzburg, Private Bag X01, Scottsville 3209, South
Africa
A study was carried out at Umkhanyakude, uThungulu and
Zululand magisterial districts of northern KwaZulu-Natal,
South Africa with the major objective of identifying plant
species that were used as traditional vegetables. Through
questionnaire and personal interviews, a total of 72 ethno-
botanical species used by rural communities were documented.
A total of 55 (76%) plant species were gathered from the wild
while 17 (24%) were cultivated. Among these plant species, 4
(5.5%) were trees, 4 (5.5%) shrubs, 40 (54.8%) herbs, 9 (12.3%)
climbers, 13 (17.8%) twinners/trailers, 2 (2.7%) bulbs and 1
(1.4%) corm. The use of Albertisia delagoensis as traditional
vegetables was recorded for the first time in this study. Voucher
plant specimens were collected along with ethno-botanical
information, and scientific names were determined. The genera
represented by the highest number of species in this study were:
Amaranthus (6 species), Ipomoea (4 species),Bidens (3 species),
Cucurbita (3 species), Asystasia (2 species), Chenopodium
(2 species), Galinsoga (2 species), Momordica (2 species),
Sisymbrium (2 species), Solanum (2 species), Trachyandra
(2 species) and Vigna (2 species).
The effect of land use on herbaceous species diversity in
Theobroma cacao L. and Citrus sinensis plantations in
Ile-Ife, southwestern Nigeria
A.I. Odiwe, O. Agboola, J.F. Ajiboye
Department of Botany, Faculty of Science, Obafemi Awolowo
University, Ile-Ife 220005 Osun-State, Nigeria
Plantations of Theobroma cacao Linn. and Citrus sinensis
Osbeck. amongst other plantations have been widely establishedin Southwestern Nigeria following deforestation of the original
rainforest vegetation. Although this land use has grown over the
years, little is known about the effect of the land use on
herbaceous species diversity. The studywas carried out to identify
the effect of different land uses on herbaceous species
distribution, composition and aboveground biomass. Two (2)
25 m×25 m plots were sampled in each plantation. The diameter
at breast height of all the trees and tree height were measured in
each plot. Five line transects were systemically laid and a quadrat
of 50 cm×50 cm placed at every 1 m point to identify and
quantity all the herbaceous species present in each plot.
Percentage Canopy cover and aboveground biomass were also
estimated. The Jaccard's similarity index was used to compare
species similarity. Results indicated that basal area and stem
density were significantly (Pb0.05) higher in Theobroma cacao
than in the Citrus sinensis plantation. The index of similarity
between the two plantations was found to be 15%.A total number
of 37 herbaceous species distributed in 16 families including the
grass family (Poaceae) were found in Theobroma cacao and 25
different species distributed in 19 families were recorded in the
Citrus sinensis plantation. The dominant grass families in the two
plantations are Panicum maximum and Axonopus compresus.
Percentage canopy cover was found to be higher in Theobroma
cacao (71.5%) plantation than in Citrus sinesis (59.0%)
plantation. These results demonstrate that land use modification
and conversion of the original rainforest can affect herbaceous
species distribution and are directly related to loss of biodiversity
with implications for long-term site productivity.
Impact of limestone quarrying on the vegetation of Ewekoro
Cement Factory site, Nigeria
S.O. Oke, G.A.O. Ibhanesebhor
Department of Botany, Obafemi Awolowo University, Ile-Ife,
Nigeria
Species composition of the vegetation of several sites in a
cement manufacturing town, Ewekoro, Nigeria, was studied.
The aim was to document the plant species composition
(biodiversity) of the quarry sites and its environs, which will
provide baseline data for assessing the impact of limestone
quarrying on the vegetation of the area. Limestone excavation in
the area has altered the landscape by creating new and varied
habitats, namely, ponds and spoils heaps, which were not
originally in the area. The spoil heaps have provided a haven for
some species of the vegetation of the area. The original
vegetation of the area has been greatly disturbed by agricultural
activities and limestone quarrying. The present vegetation is a
regrowth as evidenced by the small girth sizes of the woody
species. Three distinct vegetation types, namely, gallery forest
along water body course, spoil heap vegetation dominated by
Leucena leucocephala, Azadirachta indica and Tithonia
diversifolia and lowland secondary grassland vegetation
dominated by Anthocleista vogelli, Pinus caribae and Spondias
mombin now exist in the area. The pond vegetation is
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vegetation has fewer woody species but high density than
lowland secondary grassland vegetation with several species.
Pharmacological effects of selected South African medicinal
plants
A. Okem, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Plant-based medicine remains an integral part of the African
socio-cultural heritage which is being explored in the treatment
of infectious diseases. This is done on the traditional uses in the
treatment of stomach ailments. Screening is done for antimi-
crobial activities against different strains of microorganisms
known to cause stomach ailments. The investigations are carried
out using the microdilution technique with crude extracts at a
concentration of 50 mg/ml. Of all the plant extracts tested only
about 40% showed good antibacterial activity with Gram-
positive bacteria. For the antifungal assay, Canthium spinosum,
Crassula multicava and Tetradenia riparia showed good
activity against Candida albicans with MFC values at
0.195 mg/ml. Anthelmintic activity against a free-living
nematode Caenorhabditis elegans was carried out to determine
minimum lethal concentration (MLC). In this assay more than
70% of the crude extracts showed promising activity with
Tretradenia riparia having the highest MLC value of
4.06×10−3 mg/ml. Further investigations still need to be done
on the selected medicinal plants for their anti-inflammatory
activity because of various inflammatory responds associated
with bacterial and helminth infections.
Biomass production and water use efficiency of grassland in
the KwaZulu-Natal, South Africa
A.R. Palmera,c, A. Shorta, I. Yunusab
aAgricultural Research Council-Animal Production Institute,
P.O. Box 101, Grahamstown, South Africa
bUniversity of New England, Armidale NSW 2007, Australia
cAfrican Centre for Ecology, Nelson Mandela Metropolitan
University, P.O. Box 1600, Port Elizabeth, South Africa
Using the results from a long-term grazing trial in the Dry
Highland Sourveld of the KwaZulu-Natal Province, we prepared
a water use efficiency (the ratio of the increment in annual
biomass to total evapotranspiration) value for this veld type.
Using seasonal biomass measurements from March 2000 and
March 2007, we developed a model for predicting increment in
annual biomass using the relationship between measured
aboveground biomass (kgDM) and fraction of photosynthetically
active radiation obtained from MODIS product (fPAR). Thismodel was used to estimate the growth increment for the growing
seasons 2001–2006. During the same period, potential evapo-
transpiration (ETPM) was calculated using the Penman–Monteith
equation and the MODIS LAI product to approximate stomatal
conductance. Using the adjusted fPAR curves as a surrogate for
plant growth, and the adjusted P–M as a surrogate for actual
evapotranspiration, we calculated a water use efficiency value for
these grasslands of 7.5±0.48 kg dry matter mm-1 ha−1 y−1. This
value relates well to other published water use efficiencies for
natural rangeland, and, as proof of concept, we plotted a map of
the aboveground net primary production for the Grassland Biome
of South Africa.
Seasonal variation of polyamines within the marine alga,
Ecklonia maxima
H.B. Papenfus, W.A. Stirk, J.F. Finnie, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Ecklonia maxima (Osbeck) Papenf. is a brown alga used for
making seaweed products (Kelpak). Treating crops with
seaweed concentrate (SWC) increases the vegetative and fruit
yield significantly. The seaweed contains growth regulators
such as cytokinins and auxins. These growth regulators cannot
explain the total effect exerted by the seaweed. For this reason
we are focusing on another group of compounds that might
further help to explain the growth stimulatory effect exerted by
the SWC. Using HPLC, the polyamines putrescine and sper-
mine were identified in the concentrate. The other polyamine,
spermidine, was below the detection limit. This was consistent
with the literature which showed that spermidine only occurs at
very low concentrations within plants. By analyzing monthly
SWC and dried seaweed samples a definitive trend was found
for polyamine content through an annual cycle. Putrescine and
spermine follow almost exactly the same trend throughout the
year with the lowest concentration before the winter months
(April–May) followed by the highest concentration during the
winter months (June–July). The same trend was also found
when analyzing the dried frond material of the seaweed.
Polyamines mainly function in cell growth, cell differentiation
and stabilizing cell membranes. They usually accumulate in
response to environmental and biological stress. Therefore the
compounds might add extra protection to crop plants against
adverse environmental conditions, nutrient deficiencies and
diseases.
A greater Maputaland–Pondoland–Albany region of
vertebrate endemism
S.J. Perera, D. Ratnayake-Perera, Ş. Procheş
551SAAB Conference AbstractsSchool of Environmental Sciences, University of KwaZulu-
Natal, Westville Campus, Private Bag X54001, Durban 4000,
South Africa
The Maputaland–Pondoland–Albany (MPA) biodiversity
hotspot was primarily recognised based on its high plant
endemism. Here, we present a first ever biogeographical study
of the entire endemic vertebrate fauna of south-east Africa, in
an exercise that (a) refines the delimitation of the MPA,
(b) illustrates within-hotspot areas of endemism and (c) defines
non-overlapping biogeographical units. The study reviews the
distribution patterns of 496 vertebrate taxa endemic to south-
east Africa, listing 62 vertebrates endemic and 60 near-endemic
to the MPA hotspot. Twenty-three Endemic Vertebrate
Distributions (EVDs) are recognised, among which the Eastern
Escarpment, Natal, Drakensberg, and Maputaland distributions
are the most common. The geographical patterns illustrated by
EVDs suggest an expansion of the hotspot to incorporate
sections of the Great Escarpment from the Amatola-Sneeuberg
Mountains through the Drakensberg to the Soutpansberg. This
redefinition gives rise to a Greater Maputaland–Pondoland–
Albany (GMPA) region including 137% more endemics with
only 88% surface area added to the MPA hotspot. The GMPA
has a more natural boundary in terms of EVDs and vegetation
units, and we argue that previous studies on plant endemism
support it too. The study also highlights 14 areas of endemism
(13 within the GMPA), potentially important to conservation
planning within the region. Besides conservation, the accurate
delimitation of this hotspot would benefit theoretical biogeog-
raphy, and in this context we use EVDs to delimit zoogeo-
graphical units for south-east Africa.
Modes of pollination, degree of specialization and the
incidence of deception in the Orchidaceae
C.I. Peter
Department of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
Despite being one of the two largest families of flowering
plants and the fact that pollinators are undoubtedly responsible
for generating much of the diversity in this family, details of
pollination biology have been documented for less than five
percent of species in the Orchidaceae. Published work on orchid
pollination was surveyed to determine the importance of
different groups of animals effecting pollination; the number
of species pollinating each species to determine degrees of
specialisation; and the presence or absence of a reward in each
species. This analysis shows that approximately 40% or orchid
species are bee-pollinated. Surprisingly, the second most
frequent category is autonomous self-pollination occurring in
31% of species although this mode of pollination is likely over-
represented because auto-pollinating species are easily recog-
nised and observations are required only on the flowers. Other
important modes of pollination include wasps (6.9%), flies(4.8%), birds (3.8%), settling moths (3.6%), sphingid moths
(3.1%), butterflies (2.0%) and beetles (1.0). Orchids considered
to be broad generalists, being pollinated by two or more or these
groups of animals, account for 3.3% of species. Of the 734
species for which data on rewards are available, 58.4%
are rewarding while 41.6% are deceptive. Rewards include
fragrance compounds, oils, wax and other exudates as well as
nectar. This analysis of rates of deception is comparable with,
but higher than, the earlier estimates for the Orchidaceae.
The prickly problem of Berkheya Ehrh. (Asteraceae)
N. Phalisoa, N.P. Barkera, R.J. McKenziea, P.-O. Karisb
aDepartment of Botany, Rhodes University, Grahamstown
6140, South Africa
bDepartment of Botany, Stockholm University, Stockholm SE-
106 91, Sweden
Berkheya Ehrh. is a genus of daisies in the tribe Arctotideae,
subtribe Gorteriinae. With over 80 species, most of which occur
in Southern Africa, this genus has centres of diversity associated
with the montane regions of South Africa, including the
Drakensberg Alpine Centre and Mpumalanga escarpment
regions. Previous molecular and morphological studies indicate
that Berkheya is paraphyletic. We present preliminary phylog-
enies based on nrDNA (ITS; Internal Transcribed Spacer) as
well as some cpDNA (psbA-trn-H) data. These phylogenies are
used to assess generic limits and to investigate the biogeo-
graphic patterns and life history traits of Berkheya and its allies.
Preliminary molecular dating shows that the divergence of
Berkheya clades occurred at the Miocene–Pliocene boundary.
The nrDNA phylogeny shows six well supported clades of
Berkheya, the first two of which are summer rainfall region
clades. Three clades are winter rainfall clades. Cullumia,
Cuspidia and Didelta are embedded within Berkheya, confirm-
ing its paraphyly. An assessment of the species distributions
indicates that multiple lineages of Berkheya contribute to
endemism in each of the centres, rather than single lineages that
radiated in situ.
N and P limitation of legume and non-legume plants of the
Cape Floristic Region (CFR), South Africa
G. Potgieter, M.D. Cramer, S.B.M. Chimphango
University of Cape Town, Botany Department, Private Bag X3,
Rondebosch, South Africa
Vegetation productivity is thought to be influenced partly by
N and P in Mediterranean ecosystems, such as the CFR. We
hypothesized that the growth of legumes in the (CFR) was
limited by P and that of the non-legumes by N. In a glass house
experiment, three Leguminosae and three Proteaceae species,
native to fynbos, were given 16 different combinations of N and
P, where the N was supplied at 20, 40, 80 and 150 mg kg−1 soil
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plants were harvested and the dry mass of the leaves, stems,
roots, nodules (Leguminosae) and cluster roots (Proteaceae)
were determined. The ratios of the stems to leaves, root to shoot
systems, nodules to roots and cluster roots to roots, as well as
specific leaf area and growth rates were calculated. With regards
to the total dry mass of the plants and the root to shoot and
nodule to root ratio's, increased N supply to the legumes only
had an effect on two species. Podalyria calyptrata showed a
significant increase (Pb0.05) in total biomass and Otholobium
striata a significant decrease (Pb0.05) in its nodule to root
ratio. None of the legumes showed significant differences in
these parameters with increased P supply. The Proteaceae
showed more varied results, with Protea repens showing a
significant increase (Pb0.05) in total dry mass with increased P
and Leucodendron coniferum the same result with increased N
supply. Both P. repens and Leucospernum cordifolium showed
a significant decrease (Pb0.05) in their root/shoot ratio and all
three Proteaceae showed a significant decrease (Pb0.05) in
their cluster root/root ratios with increased N supply. The results
show that Leguminosae were not limited by P and that
Proteaceae may be limited by N and/or P.
Investigating potential drivers of diversification in the
hyper-diverse South African Aizoaceae
M.P. Powella, A.W. Brittona, C. Klakb, P.M. Burgoynec,
V. Savolainena,d
aImperial College London, Silwood Park Campus, Buckhurst
Road, Ascot, Berkshire SL5 7PY, United Kingdom
bBolus Herbarium, Department of Botany, University of Cape
Town, Rondebosch 7701, South Africa
cSouth African National Biodiversity Institute, National Her-
barium, Private Bag X101, Pretoria 0001, South Africa
dRoyal Botanic Gardens, Kew, Richmond, Surrey TW9 3DS,
United Kingdom
The staggering array of angiosperm diversity found within
the Greater Cape Floristic Region of South Africa has long
fascinated biologists, and many theories have been proposed to
explain the burst of speciation observed. To address this issue,
we focused on one of the most speciose families in the region,
the Aizoaceae (predominantly the tribe Ruschiae), which
dominate the arid region of the Cape, and have a radiation
dated as one of the most recent and rapid within the angio-
sperms. The timing of the radiation is known to coincide closely
with the aridification of the Cape, yet quantitative assessment of
the underlying factors that have led to this family becoming so
diverse remains unclear. Building on previous studies, we
reconstructed the most complete generic-level phylogenetic
analysis to date for the family, and used the phylogenetic
framework generated to assess relationships within the family
and elucidate potential drivers of diversification by means of
ancestral trait reconstruction. To evaluate the role that key
features may have played in the radiation of the species richRuschiae tribe, we combined key morphological and anatomical
innovations alongside ecological and distribution data to
calculate the impact that these factors have had on the observed
patterns of species richness. We reveal that high genus richness
in the Ruschiae is correlated to more arid environmental
conditions, and the extent to which three morphological and
anatomical adaptations to survive these conditions are associ-
ated with the diversification of the family.
Alien species richness along altitudinal gradients in
Mpumalanga: a comparison between dirt and tar roads
R.F. Powella, M. Rougeta, M.P. Robertsonb
aDepartment of Plant Science, University of Pretoria, South
Africa
bDepartment of Zoology and Entomology, University of
Pretoria, South Africa
★ Best oral paper delivered by a young botanist – under
30 years of age
Many factors control the distribution and spread of invasive
alien plants. This study investigated the role of altitude and
roads on the distribution and composition of alien plant species
in Mpumalanga. A total of 63 vegetation surveys (2×10 m
plots) were conducted on dirt and tar roads along a 1000 m
altitudinal gradient. Alien species diversity, as well as a range of
environmental factors, was recorded at each survey. Altitude
and road type were the main factors controlling alien species
composition and richness. Alien species richness ranged from 0
to 7 species and was negatively correlated with altitude as very
few species are able to survive at high altitudes due to the harsh
environmental conditions present. Species like Lilium formo-
sanum, Paspalum dilatatum and Pinus patula were found up to
1900 m of altitude. There was no difference in alien species
richness between dirt and tar roads. Alien species richness was
however higher on the road verge than on the road shoulder.
Most environmental factors (including the presence of planta-
tions) did not significantly influence alien species richness.
Soil P availability limits legume persistence and distribution
in the fynbos of the Cape Floristic Region
S.C. Power, M.D. Cramer, G.A. Verboom, S.B.M. Chimphango
Department of Botany, University of Cape Town, Private Bag
X1, Rondebosch 7701, South Africa
Legumes are unable to persist through post-fire succession in
fynbos of the CFR, unlike species in Proteaceae and
Restionaceae. In the oligotrophic soils of the CFR, N2-fixing
legumes are probably P limited. Over 75% of legumes are
seeders, which tend to be shorter-lived than co-occurring
resprouters. Seeders are likely to have a higher nutrient
requirement than resprouters, given their greater investment in
growth and reproduction. We hypothesized that: (1) legumes
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compared with Proteaceae and Restionaceae (non-legumes);
(2) legume seeders occupy soils with a higher nutrient status
than resprouters. P-acquisition strategies of legumes and non-
legumes were assessed when supplied either 1 or 10 mg P kg−1
of sparingly soluble P. Non-legumes showed a greater
investment in below-ground biomass, and produced more root
clusters that exuded higher concentrations of carboxylates with
greater efficacy for the mobilization of sparingly soluble P
compared with legumes. Furthermore, legume leaves had a
lower degree of sclerophylly than non-legumes, implying a
weaker capacity to conserve nutrients. The nutrient status of
soils inhabited by seeders and resprouters from Otholobium and
Psoralea were characterized. Seeder soils had a greater nutrient
availability than resprouters as evidenced by the higher pH,
[NO3
−], exchangeable [Ca], CEC, combined with lower [Fe].
Otholobium seeders occupied soils with a higher P availability
than their resprouters but all Psoralea species occurred on soils
with low P availability, similar to most fynbos species.
Resprouters also appeared to be adapted to low P soils as
indicated by their weak capacity to down-regulate P-uptake and
their ancestral association with oligotrophic soils. Thus the
majority of legumes are probably unable to persist through post-
fire succession because of a combination of low soil P avail-
ability, a lack of effective P-acquisition strategies and a weak
capacity to conserve nutrients relative to co-occurring non-
legumes.
Establishing a commercial nursery for medicinal plant
species
G. Prinsloo, M. Mofokeng, L. Phala, C.P. Du Plooy
Agricultural Research Council-Roodeplaat Vegetable and
Ornamental Plant Institute (ARC-Roodeplaat), Private Bag
X293, Pretoria 0001, South Africa
The question of whether South African medicinal plants can
be cultivated to meet rising demand of traditional healing
practices and international markets is a burning matter. The
growing demand for medicinal plants is related to the great
cultural significance attached to medicinal plants. The growing
demand has not only resulted in increased hazard for
overexploitation of wild populations, but also an increased
interest in cultivation. The intensive harvesting of medicinal
plants due to increased use has in many places resulted in
overexploitation and forms a serious threat to biodiversity. This
results in acute shortages and price increases for certain plant
species. Very little information is available on growing and
cultivation of South African medicinal plants. Information to be
generated for most medicinal plant species includes optimum
seed germination conditions or multiplication method, suitable
cultivation practices and quality control. Some of the species
investigated in this project are Tylosema esculentum, Athrixia
phylicoides, Artemisia annua, Pelargonium sidoides and
Lobostemon fruticosus. These species were selected by theARC, DST and CSIR on the availability of scientific proof and
current research conducted on these species. Apart from
propagation and cultivation the aspect of financial viability is
also key and data is continuously gathered.
The contribution of systematics to plant conservation in
South Africa – an analysis of the current status and
research needs
L. Von Staden, D. Raimondo
Applied Biodiversity Research Division, South African National
Biodiversity Institute, Private Bag X101, Pretoria OOO1, South
Africa
In 2009, South Africa became the first megadiverse country to
comprehensively assess the conservation status of its entire flora,
c. 20 500 taxa. This significant global conservation achievement
was made possible by the support of the South African botanical
community, with 169 botanists contributing directly to the
project. Sound plant systematic infrastructure in the form of
several well-curated herbaria, electronic resources such as
checklists and encoded specimen data, as well as taxonomic
treatments of South African plants conducted both by local and
internationally based systematists also contributed significantly to
the success of the project. Taxonomic treatments were used
extensively to provide information necessary to measure species
against the internationally endorsed IUCN Red List Criteria.
During the assessment a number of trends relating to the status of
plant systematic in South Africa became apparent. Here we
provide an analysis on how well South African herbarium
collections and current taxonomic treatments support plant
assessments and we present priorities for plant systematics in
South Africa. Specifically the following questions are addressed:• What proportion of South Africa's flora has had taxonomic
treatment?
• What proportion of the flora has had recent enough
taxonomic treatment so as to aid Red Listing?
• Which institutions (local and international) are doing most of
the taxonomic work?
• What are the major gaps in terms of taxonomic work
urgently needed to support conservation assessments?
• Which herbarium collections were highly valuable in
assessment of South Africa's flora and what is the current
status of these herbaria?Plant endemism in the greater Maputaland–Pondoland–
Albany Region: Ancient lineages, radiations and trait
distributions
S. Ramdhania, S. Prochesa, N. Mahadeoa, R.M. Cowlingb
554 SAAB Conference AbstractsaSchool of Environmental Sciences, University of KwaZulu-
Natal Westville, Private Bag X54001, Durban 4000, South
Africa
bDepartment of Botany, Nelson Mandela Metropolitan Univer-
sity, P.O. Box 77000, Port Elizabeth 6031, South Africa
The Maputaland–Pondoland–Albany (MPA) Region is one
of the three biodiversity hotspots in South Africa, and was
primarily identified as such based on its high levels of plant
endemism. The region has received substantial collecting and
floristic attention. However, the factors that underpin plant
diversity patterns in the region are little understood and poorly
explored. The concept of a greater MPA was advocated for
vertebrates as an extended region cutting across several biomes
and vegetation units. The present study is a preliminary
exercise applying this concept to plants. It focuses on endemic
and near-endemic ancient lineages, radiations, and trait
distributions, in an attempt to understand factors responsible
for the endemism, diversity and complexity of the greater
MPA. We plotted the distribution of selected ancient lineages to
determine possible areas of palaeo-endemism. Selected
lineages that have undergone radiations (old or recent) centred
here were identified and mapped in a search for leads as to what
may have driven plant diversification in the region. Lastly, we
examined traits in selected endemic lineages to determine how
these traits varied across the distribution range of the lineage,
and possible factors responsible for this variation. The
preliminary results show that patterns are complex, possibly
because of the great spatial extent and heterogeneity of the
MPA Region. Our studies are ongoing, and we discuss several
avenues of research needed to better understand the MPA
hotspot.
Winners and losers in South Africa's wildflower industry:
A case study of the Agulhas Plain
S. Randera-Reesa, R. Wynbergb, P. Andersonc
aDepartment of Environmental and Geographical Science,
University of Cape Town, Rondebosch 7700, South Africa
bEnvironmental Evaluation Unit, University of Cape Town,
Rondebosch 7700, South Africa
cDepartment of Environmental and Geographical Science,
University of Cape Town, Rondebosch 7700, South Africa
Growing international demand has led to the systematic
cultivation and commercialisation of ornamental wildflowers
from the Cape Floristic Region, South Africa since the 1960s,
leading to a thriving industry both in South Africa and
elsewhere in the world. Today, industries based on the
cultivation and commercial harvesting of wildflowers such as
Proteas and Leucospermums generate one of the largest income
streams derived from use of local biodiversity. Traditional
harvesting of wildflower resources from the highly diverse
lowland fynbos of the Agulhas Plain began as early as the
1800s, providing a modest source of income to local colouredcommunities. Commercialisation, however, along with South
Africa's colonial and apartheid history, changed the nature,
scale and face of the industry. This paper uses access analysis to
identify the benefits derived by different actors involved in the
wildflower industry in South Africa. By mapping the flow of
benefits derived from wildflowers along a value chain, an
analysis is provided of the mechanisms by which actors are able
to gain, control and maintain access to the resource. The
analysis shows significant social, economic and environmental
benefits and losses. Having relinquished exclusive access to its
floral genetic resources in the 1960s, South Africa has used
access to technology and capital to secure a share of benefits
from this global market. The successful commercialization of
the industry has allowed for significant access to employment,
which has brought economic and social benefits. Access to
markets has resulted in environmental benefits where market
forces encourage sustainable harvesting. However, restricted
legal access has meant that traditional users, whose knowledge
underpinned the initiation of the industry, have experienced
limited benefits. This paper demonstrates that while significant
benefits are evident, equitable access to these benefits needs
attention.
Ecotype formation – A stepping stone towards endemism
R.A. Reddya, T. McLellanb, K. Balkwilla
aC.E. Moss Herbarium, School of Animal, Plant and Environ-
mental Sciences, University of the Witwatersrand, Private Bag
3, Wits 2050, South Africa
bSchool of Molecular and Cell Biology, University of the
Witwatersrand, Private Bag 3, Wits 2050, South Africa
Serpentine soils have high concentrations of heavy metals,
especially nickel and often chrome, low concentrations of
essential minerals and high magnesium to calcium ratio. These
factors make serpentine soils unfavourable and potentially toxic
to plants. As a result the vegetation in these areas is often sparse
and stunted. A number of plant species are unique (endemic) to
serpentine soils and many others are excluded. Some plants,
however, appear to be indifferent (bodenvag) to these soil
conditions, but are they really indifferent, or are they actually
genetically different ecotypes? Indigofera dregeana, a dwarf
shrub in the pea family appeared to be equally common on and
off the serpentine soils at the Songimvelo Game Reserve in the
Barberton Greenstone Belt area. Leaf samples were collected in
silica gel from plants growing on and off serpentine soils. The
Amplified Fragment Length Polymorphism (AFLP) technique
was used to determine whether the sub-populations on and off
serpentine soils were genetically different from each other. It
was found that while plants of the sub-populations on and off
serpentine soils appeared to be morphologically similar, they
were genetically diverse. It is concluded that I. dregeana is
in the process of differentiating into serpentine tolerant and
intolerant ecotypes.
555SAAB Conference AbstractsThe response of grasses to future climates of elevated CO2
and temperature: What research questions are important
for southern Africa?
B. Ripleya, C.P. Osborneb
aBotany Department, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
bDepartment of Animal and Plant Sciences, University of
Sheffield, United Kingdom
Manipulative experiments considering the response of natural
grasslands to future climates have mostly been centred in Europe
and America between 32 and 54° N, where temperature and
sunlight aremost limiting to productivity. In contrast, drought and
fire are the major limitations to subtropical grassy ecosystems,
and available information on the impacts of elevated atmospheric
CO2 is limited to single sites in Africa and Australia. This, in
combination with important biogeographical differences suggests
that we should not rely onN. hemisphere datawhen predicting the
future of subtropical grassy ecosystems. This paper considers
some of the major findings from N. hemisphere sites and whether
this data will be relevant to S. hemisphere grasses. Then, based on
current research on the responses of grasses to fire and drought, it
proposes experiments using functional and phylogenetic groups
that might be conducted to quantify the response S. hemisphere
grasses to future climates. Such research will be important for
better predicting the future of S. hemisphere grassy ecosystems.
Predicting the invasiveness and potential distribution of 838
Australian Acacia species
M.D. Robertsona, M. Rougetb, D.M. Richardsonc
aDepartment of Zoology and Entomology, University of
Pretoria, Lynwood Road, Pretoria 0002, South Africa
bDepartment of Plant Science, University of Pretoria, Lynwood
Road, Pretoria 0002, South Africa
cCentre for Invasion Biology, University of Stellenbosch,
Private Bag X1, Matieland 7602, South Africa
Australian Acacia species (subgenus Phyllodinae) have been
moved around the world by humans. At least 30% of the 1012
Australian Acacia have been introduced outside their native range
and more than 50 have become invasive. This study aims to model
the potential distribution of 838 Australian Acacia outside their
native range and to determine their invasiveness. Based on a dataset
of occurrence records from the Australian Virtual Herbarium, we
selected all Acacia species with 5 or more independent records,
leaving a total of 838 species. We used six interpolated bioclimatic
variables (10 min spatial resolution, worldwide distribution)
obtained from Worldclim as predictor variables for developing
simple climate envelope models for each species. We added the
potential distribution maps for all 838 species to generate a global
map of potential species richness, highlighting areas climatically-
suitable for Australian Acacia species. We found that one third of
the world land surface is climatically suitable for Australian Acaciaspecies and the most suitable areas included southern Europe, sub-
SaharanAfrica, Central and Latin America, most of SouthAmerica
and southern Asia. We compared the results with the current
extent of introduced Australian Acacia species in South Africa.
Such studies have important implications for risk assessment of
introduced plants.
Fungus–insect interactions and tree health in South Africa
J. Roux, G.K. Nkuekam, M. Mbenoun, M.J. Wingfield
Department of Microbiology and Plant Pathology, DST/NRF
Centre of Excellence in Tree Health Biotechnology (CTHB),
Tree Protection Co-operative Programme (TPCP), Forestry
and Agricultural Biotechnology Institute (FABI), Private Bag
X20, University of Pretoria, Hatfield, Pretoria 0083, South
Africa
The fact that many fungi live in association with insects has
been recognised since the 1800s. These relationships include
casual associations as well as very closely evolved symbioses.
In some cases, the fungi and the insects, including bark beetles,
ambrosia beetles and nitidulid beetles are also involved in
causing serious tree disease problems. This is particularly true
for fungi in the genera Ambrosiella, Ceratocystis, Ophiostoma
and Raffaelea. Oak wilt disease on native Quercus spp. in the
USA is caused by Ceratocystis fagacearum after introduction to
wounds on these trees by sap feeding beetles in the Nitidulidae.
The “new encounter” disease of redbay (Persea borbonia) trees
in the USA is caused by R. lauricola, a fungus that has
developed an unexpected association with the ambrosia beetle
Xylosandrus glabratus. In South Africa, it has recently been
shown that the wilt pathogen Ceratocystis albifundus, closely
associated with at least two genera of nitidulid beetles, can
vector this pathogen to wounds on trees. Surveys during the
course of the past three years have led to the discovery of
several nitidulid beetles vectoring Ceratocystis spp. to tree
wounds in South Africa. In addition, the granulate ambrosia
beetle, X. crassiusculus was discovered in South Africa for the
first time, killing native toad trees (Tabernaemontana ventri-
cosa). From a global perspective, insects and their fungal
associates appear to represent a growing threat to tree health. It
is, therefore, of concern that virtually no information is
available regarding the importance of bark, ambrosia and
nitidulid beetles and their associated fungi in South Africa.
Studies are, therefore, underway to address this shortcoming
and these will hopefully also provide a foundation to ensure the
long term health of forest trees in the country.
Effects of aphid feeding on the anatomy and physiology of
barley and wheat leaves under ambient CO2 conditions
S.A. Saheeda, C.E.J. Bothab
aDepartment of Botany, Obafemi Awolowo University, Ile-Ife
22005, Nigeria
556 SAAB Conference AbstractsbDepartment of Botany, Rhodes University, Grahamstown
6140, South Africa
The effects of feeding by the Russian wheat aphid (RWA)
and the Bird cherry-oat aphid (BCA) on the leaf structure and
physiology of barley and wheat cultivars have been studied
using Transmission Electron Microscopy (TEM). This study
revealed that aphid feeding caused severe damage to the phloem
tissue as a whole, the tissues includes the sieve element–
companion cell complexes and associated parenchyma, as well
as to the thick-walled sieve tubes. BCA caused less severe
damage to the vasculature and to the associated sieve elements
of the vascular bundle; damage was equally less severe in aphid-
infested resistant plant cultivars when compared to the
susceptible counterparts and those infested by RWA. Feeding
related damage was assessed using fluorescence microscope-
based investigations using the phloem mobile fluorophore, 5,6
carboxyfluorescein and aniline blue fluorochrome— a specific
stain for callose which is formed in the phloem as a result of
feeding and probing (plant response to cell wounding). These
experiments showed that BCA inflicted less severe damage to
the vascular tissue than those infested with RWA, where
extensive wound callose deposition occurred. This in turn, was
shown to impact on the transport capacity of the phloem within
damaged leaves.
Constraints of Ozone-drought interaction on PSII function
and CO2 assimilation of Pisum sativum, studied in Open-top
chambers
C.C.W. Scheepersa, R.J. Strassera,b, G.H.J. Krügera
aSchool of Environmental Sciences, North-West University,
Potchefstroom, South Africa
bLaboratory of Bioenergetics, University of Geneva, Switzerland
Global climatic change scenarios predict a significant
increase in future tropospheric ozone (O3) concentration.
Understanding the impact of pollutant O3 is of concern for
agricultural production and in southern Africa where spells of
drought in addition are a reality. In the present study Pisum
sativum plants were grown in pots at two different water regimes
(80% field capacity=well watered and 20% field capacity=
drought stressed) in open-top chambers (OTCs). Four OTCs
were used, two of the four were used as the control and aerated
with charcoal filtered (CF) air and the other two chambers with
ambient air enriched with 80 nmol mol−1 O3. Half of the potted
plants of each treatment were subjected to drought stress.
Chlorophyll a fluorescence induction and photosynthetic gas
exchange were measured in parallel throughout the growing
season. Photosynthesis of the O3 and drought stressed plants was
largely inhibited mainly due to the inhibition of the photosyn-
thetic electron transport chain, resulting in decreased reduction
of end electron acceptors. This constraint proved to be the main
reason for the reduced carboxylation efficiency and regeneration
capacity of RuBP. Although measured at the dark adapted state,the JIP-test derived PIABS,tot values reflect the potential of the
photosynthetic apparatus for energy supply, metabolism and
eventually seed yield.
Management requirements for Atriplex and Augea invasions
in the Succulent Karoo – Hands-on or hands-off?
A.L. Schutte-Vloka, J.H.J. Vlokb, Gamkaberg Conservation
Area Fieldrangersc
aScientific Services, CapeNature, Private Bag X658, Oudt-
shoorn 6620, South Africa
bRegalis Environmental Services, P.O. Box 1512, Oudtshoorn
6620, South Africa
cGamkaberg Conservation Area, Private Bag X21, Oudtshoorn
6620, South Africa
During 2000 the farm Groenefontein near Calitzdorp was
purchased by WWF (Leslie Hill Succulent Karoo Trust) for its
diversity in succulent plant species and incorporated into the
Gamkaberg Conservation Area, managed by CapeNature. The
previous landowner farmed extensively with goats, sheep and
ostriches, all of which had to be removed from the property
within a set period after purchase. As a result of historical
overgrazing by domestic stock, parts of the property had
become invaded by Atriplex lindleyi (Klappiesbrak) and Augea
capensis (Kinderpieletjies). In order to establish what the
management requirements are for these species, a monitoring
project was initiated in 2003. The main questions posed were:
(1) “Do these plants increase or decrease in density after the
removal of stock, or does the density remain the same?” (2) “Do
CapeNature need to eradicate these plants or do they decrease
naturally?” A line-based vegetation sampling technique was
used to gather data over a period of eight years. The results of
the analysis of the data will be presented and discussed.
Linking livelihood and ecosystem vulnerability in Southern
Africa: Consequences for conservation and development
S. Shackleton
Department of Environmental Science, Rhodes University,
Grahamstown 6140, South Africa
People in southern Africa are facing escalating levels of risk,
uncertainty, and consequently vulnerability, as a result of
multiple, interacting stressors and threats including HIV/AIDS,
poverty, food insecurity, rising food costs, political instability
and poor governance, climate change and land degradation, to
name but some. Vulnerability or livelihood insecurity emerges
when poor people as individuals or social units have to face
such harmful threats or shocks with inadequate capacity or
capability to respond effectively. In such situations people often
have no choice but to turn to their immediate environment for
support. Evidence suggests that rising levels of livelihood
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and ecosystem services, which in turn, and along with other
threats, are rendering ecosystems more vulnerable. This
presentation explores the dynamic and complex linkages and
feedbacks between livelihood vulnerability and ecosystem
vulnerability drawing on data from the southern Africa region,
and South Africa in particular. Livelihood vulnerability is seen
as a novel threat to ecosystem health as driven by the interplay
between a number of new and emerging factors. In this
presentation I will focus on HIV/AIDS, poverty and more
intense climate extremes as examples of key drivers of live-
lihood insecurity and consequently indirect drivers of ecosys-
tem change. I will discuss how some of the responses to
increased vulnerability may pose threats to biodiversity con-
servation and sustainable development, whilst considering
potential solutions which rely on a thorough understanding of
complex, coupled social–ecological systems and the interplay
between multiple drivers and responses at different scales.
Perceived benefits of deregulation of forest product markets
in Orissa, India
C. Shackletona, A. Mahapatrab
aDepartment of Environmental Science, Rhodes University,
Grahamstown 6140, South Africa
bRegional Plant Resources Centre, Forest and Environment
Department, Nayapalli, Bhubaneswar 751 015, Orissa, India
State control of the marketing of forestry products may lead to
a trade monopoly and restricted competition, resulting in
inequitable returns to producers. Consequently, market deregu-
lation for agriculture and other natural products has been
advocated internationally to improve market efficiencies, partic-
ipation and returns for the producers and local traders. This study
examines this using the case of deregulation of State marketing
controls on the collection, sale and returns from nontimber forest
products (NTFPs) to extractors and traders in Orissa, India. It
assessed whether the deregulation policy resulted in greater
benefits to primary extractors and a win–win situation for both
producers and traders. The results for the top ten NTFPs indicated
that after deregulation harvesting volumes increased between 4%
and 100% per NTFP. However, there was very little change in
volumes consumed at home,with the bulk of the increased harvest
being channelled to local markets for income generation. Sales
across the top ten NTFPs increased between 6% and 60%. There
was also a concomitant increase in local prices that collectors
obtained for their products, ranging from 5% to 60%. Although
traders paid a higher price to procure products, overall they also
benefited through being able to sell the purchased products to
merchants and manufacturers at a better margin than previously.
As yet the sustainability of extraction of the increased volumes
has not been assessed, but from a livelihoods and economic
perspective, the deregulation of NTFPs in Orissa has been a
positive shift from the previous State monopoly.The missing stink: Sulfur compounds mediate a shift
between fly and wasp pollination systems in Eucomis
(Hyacinthaceae)
A. Shuttleworth, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
★ Awarded the Van Staden prize for the best paper by a PhD
student
Understanding the radiation of flowering plants has been one
of the central aims of evolutionary biology. One of the most
compelling hypotheses to explain angiosperm diversification is
that repeated evolutionary shifts between different pollinators
have resulted in divergent selection on floral traits leading to
reproductive isolation. Floral scent is a functionally important
trait in many pollination systems but has seldom been examined
in the context of pollinator transitions. In this study, we show
that sulfur compounds can mediate a shift between specialized
carrion-fly and pompilid-wasp pollination systems in Eucomis
(Hyacinthaceae). Eucomis species pollinated by carrion flies or
pompilid wasps have very similar greenish-white flowers, but
exhibit markedly different floral scent chemistry. An objective
comparison of floral colours using models of the visual systems
of flies and wasps showed that fly- and wasp-pollinated flowers
have similar colouring from the pollinator's perspective. Nectar
properties and morphology also do not differ strongly between
fly- and wasp-pollinated flowers. By comparing floral scent
bouquets and experimentally adding sulfur compounds to wasp-
pollinated plants, we show that shifts between wasp and fly
pollination in Eucomis species can depend on the production or
suppression of sulfur compounds (dimethyl disulfide and
dimethyl trisulfide) in the fragrance bouquet. This is one of
the few studies to show that mutations which alter the
production of particular scent compounds could generate shifts
between pollinators, independently of floral morphology,
colour or nectar properties. These results are discussed in
relation to sapromyophilous pollination syndromes.
Dynamics of the woodcarving trade in the Port St Johns
area
J. Sitholea, L. Kambizib, K. Immelmanb
aEarly Detection and Rapid Response programme (EDRR -
funded by Working for Water) South African National
Biodiversity Institute, P.O. Box 52099, Durban 4007, South
Africa
bBotany Department, Walter Sisulu University, Private Bag X1,
Mthatha 5117, South Africa
Commercialization of non-timber forest products supple-
ments the livelihoods of people living in rural areas but its
potential for growth is hindered by numerous factors. This paper
explores the dynamics of the woodcarving trade in the Port St
558 SAAB Conference AbstractsJohns (PSJ) area of the Eastern Cape in South Africa. It provides
an overview of the production–consumption chain of the
woodcraft industry in this area. Various aspects that contribute
to the survival of the woodcarving trade are covered; such as,
how the trade in woodcarvings is carried out, the types of
carvings traded, who the participants are, how they benefit from
the trade and the challenges they encounter. The findings
indicate that income derived from the woodcraft industry
contributes an average of 32% of household incomes. Only 31%
of those people involved in the carving industry are women.
Forty-four percent are traders and 56% are carver/traders. The
latter carvers are generally the poorest and are often the sole
breadwinners in their households. Sticks dominate the wood-
craft industry in this area. Milletia grandis and Ptaeroxylon
obliquum are the species most commonly used for carving.
Harvesting is currently unsustainable as only a third of the
harvested tree is utilized. Lack of markets is the major limiting
factor as most of the trade is carried out from home.
Variation in leaf traits and their effects on ecophysiological
processes in Proteaceae species from the Cape Floristic
Region
R.P. Skeltona, J.J. Midgleya, S.D. Johnsonb, M.D. Cramera,c
aDepartment of Botany, University of Cape Town, Private Bag
XI, Rondebosch 7701, South Africa
bSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
cSchool of Plant Biology, Faculty of Natural and Agricultural
Sciences, The University of Western Australia, 35 Stirling
Highway WA 6009, Australia
Our study tested two contrasting hypotheses for the func-
tional significance of leaf pubescence of Proteaceae species
from the Cape Floristic Region. Firstly, we hypothesized that
pubescence is a xeromorphic adaptation that allows plants to
conserve water by increasing the boundary layer resistance to
diffusion. Experimental gas exchange and water loss measures
were conducted on Leucospermum conocarpodendron and
correlation analyses explored the relationship between leaf traits
and environmental variables. Results of our experimental gas
exchange measures show that pubescence contributes less than
5% toward total leaf resistance compared with stomata
which contribute at least 85%. Further, pubescent leaves in
L. conocarpodendron have the capacity to lose as much or more
water than do glabrous leaves. This was explained by pubescent
leaves having greater numbers of smaller stomata per leaf
area than glabrous leaves. This relationship between stomatal
density and hair density also occurred in nineteen other
Proteaceae species. Pubescence was not associated with water
stress or with drier sites in L. conocarpodendron and there was a
weak association between rainfall and pubescence in the
nineteen Proteaceae species. Secondly, we hypothesized that
pubescence is a photoprotective trait. We assessed the effect thatpubescence had on light reflectance, gas exchange and
fluorescence parameters and leaf temperature both in situ and
in a glasshouse. Pubescent leaves were, on average across all
wavelengths, 19.2±0.08% more reflective compared with
glabrous leaves. Pre-dawn and midday photochemical efficien-
cy and midday quantum yields of pubescent leaves measured
on a hot, clear summer day were greater than those of gla-
brous leaves. We conclude that pubescence is unlikely to be a
xeromorphic leaf trait, but that it could serve a role in reducing
photoinhibition.Phylogenetic selection of CNS active alkaloids in
Amaryllidaceae, tribe Amaryllideae
G.I. Stafforda, M. Molandera, J. Van Stadenb, A.K. Jägera,
N. Rønsteda
aDepartment of Medicinal Chemistry, University of Copenhagen,
Universitetsparken 2, Copenhagen 2100, Denmark
bSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Of the known approximate 250 000 higher plants only about
6% have been screened for biological activity, and only 15%
evaluated phytochemically, thus the potential for finding new
lead compounds is enormous. What is needed is a more efficient
method of selecting plants for inclusion in screening programs,
which in addition to classical ethnobotanical methods, takes
into account the evolutionary history of the taxa concerned. We
present a phylogenetic framework based on sequences from the
nuclear ribosomal internal transcribed spacer (ITS) and the
plastid trnLF regions of the tribe Amaryllideae. Screening was
focused specifically on compounds to treat the symptoms of
Alzheimer's disease and depression. The biological activity
(serotonin transporter binding and acetylcholinesterase inhibi-
tion) and alkaloid composition of 29 species from 12 genera
were determined and compared in the phylogenetic framework
and candidates for further investigation were chosen based on
our findings. The alkaloids identified in the tribe were of the
crinine, lycorine, homolycorine, tazettine, montanine, galantha-
mine and belladine-types, with lycorine being ubiquitous.
Phylogenetic analysis using maximum parsimony strongly
supports the tribe Amaryllideae as monophyletic. The tribe is
divided into two monophyletic subtribes showing strong
bootstrap support. The genera Amaryllis and Boophone form
a sister clade to the remaining taxa. The extended sampling
shows Nerine as polyphyletic for the first time. Almost all
species show acetylcholinesterase inhibition. Crinum species
exhibited the highest inhibition. Those species tested for
serotonin transporter binding only showed weak affinity with
IC50 values above 50 μg/ml. Nerine huttoniae had the best
affinity and was found to contain mainly lycorine and homo-
lycorine-type alkaloids, but none of the previously reported
active alkaloids. Two alkaloids were isolated and identified
559SAAB Conference Abstractsusing NMR and MS; oxokrigenamine and a novel compound
6-methoxy-krigenine.
Pachystigma pygmaeum; Its endophytes and toxic
compound(s)
S.L. Stantona, J.J.M. Meyera, C.F. Van der Merweb,
A. Husseina, S.N. Venterc, T.A. Coutinhoc
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bLaboratory for Microscopy and Microanalysis, University of
Pretoria, Pretoria 0002, South Africa
cDepartment of Microbiology and Plant Pathology, University
of Pretoria, Pretoria 0002, South Africa
Pachystigma pygmaeum is a member of the group of plants
that causes the disease “gousiekte” which affects domestic
ruminants. The consumption of any one of the following plants,
Fadogia homblei, Pavetta harborii, Pavetta schumanniana or
Pachystigma pygmaeum, is fatal to the animal. The polyamine,
pavetamine has been extracted from P. harborii and is thought
to be the toxic compound present in all species capable of
causing “gousiekte”. The aim of this study was to determine if
the endophytes are responsible for the production of the toxin(s)
present in P. pygmaeum. In this study pavetamine was not
identified in P. pygmaeum. The toxin present in this plant is
thought to be a polyamine similar to pavetamine. Cell culture
tests and NMR screening were used to identify the compounds
present in P. pygmaeum. Endophytes were isolated on standard
isolation media, DNA was extracted and the 16S rRNA gene
was sequenced. The endophytes were identified as a Pantoea
sp. and two different Bacillus spp. The endophytic bacteria were
visualised within the inter-cellular spaces in the leaves using
transmission electron microscopy. NMR analyses revealed that
polyamine fractions from the plant had structural similarities to
the compounds present in the Bacillus sp. grown in culture.
Further studies need to be done to confirm the production of
polyamines by the endophytes.
The effect of insect versus bird pollinators on the outcrossing
rate of a scented grassland Protea with a mixed mating
system
S.-L. Steenhuisena, H. Van der Bankb, S.D. Johnsona
aSchool of Biological and Conservation Sciences, Faculty of
Science and Agriculture, University of KwaZulu-Natal Pieter-
maritzburg, Private Bag X01, Scottsville 3209, South Africa
bDepartment of Zoology, Faculty of Science, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South
Africa
A useful, but seldom applied, measure of the effectiveness of
different pollinators is their contribution to the rate of
outcrossing. This measure is particularly useful in facultativelyautogamous plants in which seed set occurs even in the absence
of pollinator visits and therefore cannot be used as a direct
measure of pollinator effectiveness. We used selective exclu-
sion experiments to assess the importance of insects for
outcrossing in Protea caffra, a facultatively autogamous shrub
with flowers that are visited frequently by both birds and insects
(mainly beetles). Mean multilocus outcrossing rates, estimated
using eight polymorphic loci, were 0.001 when all visitors were
excluded, 0.651 when birds were selectively excluded and
0.591 when both birds and insects visited flowers. Since
outcrossing rates were not reduced when birds were excluded,
we infer that insects are effective agents of cross-pollination in
P. caffra. This helps explain the evolution of entomophilous
traits, such as a fruity floral scent, in this species. Wright's
fixation indices differed markedly for maternal plants (FIS=
−0.148) and their early stage progeny (FIS=0.636) and indicate
that the adult population is near Hardy–Weinberg equilibrium.
Since seed from self and cross hand pollinations is equally
viable in terms of germination, this discrepancy could be ex-
plained by inbreeding depression that occurs between germi-
nation and reproductive maturity.
Regional analysis of the extent of woody cover change in
South African savannas, 1940–present
N. Stevensa,b, S. Archibaldb, B.F.N. Erasmusc, W.J. Bonda
aBotany Department, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
bNatural Resources and the Environment, CSIR, P.O. Box 395,
Pretoria 0001, South Africa
cSchool of Animal, Plant and Environmental Sciences,
University of the Witwatersrand, Wits 2050, South Africa
Increases in tree cover have occurred globally in savannas,
across diverse land-use types. There is debate as to which
mechanisms are driving this significant woody cover increase
with both local drivers (e.g. land-use) and global drivers being
cited as the primary cause. Local drivers are associated with
land use and management practices and changes in grazing and
fire. The most significant global driver is suggested to be
increased CO2 levels, where elevated CO2 could drive woody
expansion by increasing the growth rates and competitive
ability of carbon-rich C3 woody plants. Alternatively some
authors suggest that perceived changes are simply part of the
inherent variability in the system. This debate remains
unresolved as very few multi-site, multi land-use, large-scale
evaluations of woody plant encroachment exist, with the ma-
jority of the studies documenting woody encroachment in an
area less than 10 km2. To address this issue we will perform a
regional analysis of woody plant encroachment in arid, semi-
arid and mesic savannas in South Africa, across four distinctly
different land-use types; communal rangelands, commercial
rangelands, conservation areas with elephants and conservation
areas without elephants. Tree cover from randomly selected,
recent (2008/2009) aerial photograph will be measured across
560 SAAB Conference Abstractscontrasting land-use types. Tree cover values will be compared
to the values measured from photographs taken in the 1940s.
Detection of woody cover from each aerial photograph will be
automated using object based image analysis (OBIA). Tree
cover changes will be determined and a regional analysis on the
extent of woody plant change in South African savannas will be
conducted.
Cybertaxonomy, semantic markup and semantic enhance-
ments: The PhytoKeys and ZooKeys experience
L. Peneva, P. Stoeva, W.J. Kressb, S. Knappc, T. Erwinb
aPensoft Publishers, Sofia, Bulgaria
bSmithsonian Institution, Washington DC, USA
cNatural History Museum, London
Cybertaxonomy is a new approach in support of classical
taxonomy that encompasses a variety of methods to provide
digitalization, online presence and comprehensive linking of
taxonomic infomation. Cybertaxonomy addresses four chal-
lenges of the Internet era: (1) Electronic publications as
amendments/alternatives of the conventional paper-based
ones; (2) Open Access as a new publishing model; (3) Linkage
of biological information through taxonomic names or their Life
Science Identifiers (LSIDs); (4) Web 2.0 semantic markup and
enhancement technologies. To address these challenges,
Pensoft has launched two high-tech, cybertaxonomic, peer-
reviewed, open-access journals ZooKeys (www.zookeys.org)
and PhytoKeys (www.phytokeys.com). Both journals apply
cutting-edge technologies in publication and dissemination of
biodiversity information, while at the same time strictly
following the requirements of the botanical and zoological
codes of nomenclature. The journals appear in four different
formats: (1) high-resolution, full-color print version; (2) PDF
identical to the printed version; (3) HTML format providing
links to external resources and semantic enhancements for
interactive reading; and (4) XML format (based on the TaxPub
schema) providing machine-readable copy for future re-use and
digital archiving in PubMedCentral. PhytoKeys and ZooKeys
are more than just journals. They are linked environments built
upon content management software and an XML-based
editorial workflow. The journals register new taxonomic
names in IPNI and ZooBank, taxon treatments in Plazi (www.
plazi.org) and provide descriptions and images to the EOL. The
content is linked at various levels within the article and to
external resources (GBIF, BHL, NCBI, EOL, Morphbank,
IPNI, ZooBank, PLANTS, Wikipedia, etc.) through a dynamic
web profile of each taxon (www.ptp.pensoft.eu). Geo-
referenced localities for each taxon treatment are mapped
online. The journals can be followed on Twitter, Facebook,
Mendeley, and several other social networks. The journals
participate in a new EU-funded project, VIBRANT (www.
vbrant.eu), which is expected to develop an entire cybertaxo-
nomic e-infrastructure to serve the needs of systematists.Models for the development of indigenous plants as
industrial crops
K.M. Swanepoela, W.G. Albertsb
aKARWIL Consultancy, Coral Str 111, Lynnwoodglen, Pretoria
0081, South Africa
bKARWIL Consultancy, P.O. Box 462, Newlands, Pretoria
0049, South Africa
Community projects, natural products and climate change
are priorities of modern times. The tendency to adapt to
changing climate by planting indigenous crops is increasing.
Knowledge about the models to follow remains a challenge.
Since rural development is a priority of governments all over the
world, the growing of alternative crops should be fully
investigated and understood before it is forced onto communi-
ties at high risk. Economic growth is imperative in rural
communities in South Africa and examples of models were
studied to find a suitable model. Models in countries like China,
India, Turkey, Thailand, Australia and others were compared.
The demand for Natural and organic products is estimated to be
growing at 25% per year. This includes essential oils, plant
extracts, and medicinal plants amongst others. Some of these
plants are wild harvested and therefore not sustainable. The
pressure on natural resources can be prevented if careful sus-
tainable measures are taken in time and communities are
involved in growing these plants as crops. Industrial crops are
plant species that need processing before utilization. This leads
to value adding and further benefits for communities in poverty
stricken areas. This model could assist role players of com-
munity projects, agricultural and rural development in the
decisions of choosing implementation methods for alternative
crops and entrepreneurship for skills development and poverty
alleviation. The information from the study can also be applied
by small scale and emerging farmers in the feasibility studies of
utilization of natural products as enterprises.
Structural and compositional riparian woodland change
caused by extreme elephant impact in northern Botswana
G. Terena, N. Owen-Smitha, B.F.N. Erasmusb
aCentre for African Ecology, School of Animal, Plant and
Environmental Sciences, University of the Witwatersrand,
Private Bag 3, Wits 2050, South Africa
bSchool of Animal, Plant and Environmental Sciences,
University of the Witwatersrand, Private Bag 3, Wits 2050,
South Africa
Extreme elephant impacts in the Linyanti region, northern
Botswana have caused substantial changes in woodland compo-
sition. High resolution aerial photographs and fieldwork across
50 km of riverfront have documented these changes over the past
18 years. There has been a conversion from a woodland of
tall acacia trees to a shrubland dominated by a single species:
Combretum mossambicense. Acacia erioloba has declined most
561SAAB Conference Abstractsin the tree (N2.5 m) layer from 14% of all trees in 1992 to 0.2% in
2008. This has been largely as a result of debarking by elephants.
Acacia nigrescens has declined from 11% to 0.8%. Recruits in the
sapling stage (0.5–10 m) have been virtually entirely eliminated,
apparently through the feeding activities of elephants, although
seedlings (b0.5 m) of most tree species are still present. Tree
mortality has been patchy across the woodland, with local areas
(~130–360 ha) of concentrated tree felling apparent in the aerial
photographs. Combretum mossambicense has formed a dense
shrub layer, with an average density of 322.7 trees/ha. The
potential causes of this shrub encroachment: elephant impact;
carbon fertilisation effects and long-term regional climate change
are evaluated. Using the novel technologies of LiDAR (Light
Detection And Ranging) and OBIA (Object Based Image
Analysis) we will be mapping shrub and tree patches across the
riparian woodland. We present preliminary examples of these
patch dynamic changes over time. The spatial correlates of shrub
increase, canopy tree mortality and regeneration are discussed,
and the consequences for biodiversity highlighted.
Where does the grassland stop and the forest begin?
Observatories for detecting biome shifts under global change
D.I. Thompson, A.M. Swemmer
NRF/SAEONNdlovu Node, Scientific Services, Kruger National
Park, Private Bag X1021, Phalaborwa 1390, South Africa
A major environmental change occurring in South Africa is
land-cover transformation and the conversion of one biome to
another, with important consequences for agriculture, ecotour-
ism and biodiversity conservation. The South African Environ-
mental Observation Network (SAEON) places emphasis on
observing the response of ecosystems to the various anthropo-
genic and natural drivers of such change. The savanna and
associated biomes (grassland and forest) of north-eastern South
Africa exist principally in consequence to the complex
interactions of temperature and rainfall, and disturbance (fire
and/or herbivory). Downscaled models project increased daily
minimum and maximum temperatures and increased total
annual rainfall for the region. Consequently the vegetation of
Mpumalanga and Limpopo is expected to respond to the future
climate by becoming increasingly wooded and unfamiliar as
physiological benefit is expressed as competitive advantage; a
trend further aggravated by atmospheric CO2 loading. Demon-
strable vegetation transformation that is unambiguously linked
to global change is necessary to validate these predictions, and
to allow a greater understanding of the processes at work. Here
we introduce three vegetation ‘observatories’ which encompass
the detailed monitoring of single sites and the comparison of
paired sites that are spatially distributed across driver-gradients.
The SAEON Ndlovu node is well-positioned to (i) monitor the
nature and rate of the expected ingress of woody species into
adjoining grasslands; (ii) assess whether the effect of fire in
preventing transformation will diminish under future, predicted
climates; and (iii) document species migration into areas withmore favourable conditions. This regional network of dedicated
monitoring sites provides a sound basis for more question-
driven pursuits, and so presents opportunities for research
collaboration.
Systematic studies of the Ficinia Clade (Cyperaceae)
A.A. Tshiila, A.M. Muasya, S.B.M. Chimphango
Department of Botany, University of Cape Town, Private Bag
X3, Rondebosch 7700, South Africa
Cyperaceae are a cosmopolitan graminoid family comprising
about 110 genera and over 5500 species, represented in Southern
Africa by 30 genera and over 500 species. The family is an
integral part of wetland and grassland vegetations, a number of
species have varied local uses and several species are notorious
weeds in agriculture. The Ficinia clade includes four genera,
namely Isolepis, Ficinia, Scirpoides, and Hellmuthia. The clade
has a centre of diversity in the Cape Floristic Region (CFR),
where over 70% of the species occur and are endemic, with
several taxa of the clade dispersed into the afroalpine areas of
Africa, Australasia, Europe and Americas. This study aims to
infer the phylogenetic relationship, patterns of macroevolution
and to investigate the role of ecology on speciation among sister
species. The phylogenetic relationship between the sister species
was reconstructed based on ITS and rps16 sequence data. Soil
samples were analyzed for the major plant nutrients to investigate
whether speciation events have involved shifts in substrate type.
Qualitative and quantitative characters were scored to reconstruct
the patterns of macroevolution of major vegetative (e.g. length of
culm, leaf blade; ligule type) and reproductive (e.g. inflorescence
and spikelet types) characters. The clade has a stem age of about
30 my and the genus Ficinia comprising over 70 species has
diversified in the last 13 my. Speciation has involved shifts in
substrate type, geography, flowering time, altitude and other
ecological parameters. The results on the macroevolution patterns
and the drivers of speciation will be presented. This study builds
on ongoing taxonomic phylogenetic and ecological studies of
CFR Cyperaceae.
Evidence for rodent pollination in Erica hanekomii
(Ericaceae)
R.C. Turnera, J.J. Midgleyb, S.D. Johnsona
aSchool of Botany and Zoology, University of KwaZulu-Natal
Pietermaritzburg, Private Bag X01, Scottsville 3209, South
Africa
bDepartment of Botany, University of Cape Town, Rondebosch
7701, South Africa
Pollination by rodents, originally discovered in Cape Pro-
teaceae, is known from a handful of plant lineages and may be
more widespread than current data suggest. Here we demon-
strate the occurrence of this pollination system in Erica, the
562 SAAB Conference Abstractslargest plant genus in the Cape Flora of South Africa. The
localized endemic Erica hanekomii is adapted for pollination by
rodents, on account of its low, mat-forming habit with many dull-
coloured, pendulous flowerheads, large volumes (c. 30 μl) of
sucrose-dominated nectar, hook-shaped styles and winter flower-
ing phenology. Rodents trapped in the vicinity of E. hanekomii
plants had large numbers ofErica tetrads (c. 13.4 per 10 000 μm²)
in their droppings. Nocturnal laboratory observation showed that
Acomys subspinosus (Cape Spiny Mouse) is adept at manipulat-
ing E. hanekomii inflorescences and lapping nectar without
destroying gynoecia. Pollen is deposited mainly on the tip of the
rostrum, but also the chest area and forelegs, of A. subspinosus.
No birds or insects were seen to visit E. hanekomii in the field.
While natural fruit set was 73%, inflorescences from which
rodents, but not insects, were excluded with mesh cages, had fruit
set of just 3.3%, and exclusion of all visitors resulted in zero seed
production. Splayed anthers (a sign of flower visitation in Erica)
were observed in 90.1% of flowers in the field and 92% of flowers
exposed to rodents in the lab, but in virtually none of the flowers
fromwhich rodents were selectively excluded. This first record of
a nonflying mammal pollination syndrome within the Ericaceae
raises interesting new questions about the origins of the rodent
pollination system and the selective factors that lead to its
evolution.
Carrion mimicry in a South African orchid: Flowers attract
a narrow subset of the fly assemblage on animal carcasses
T. Van der Niet, D.M. Hansen, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Although pollination of plants that attract flies by resembling
their carrion brood and food sites has been reported in several
angiosperm families, there has been very little work done on the
level of specificity in carrion mimicry systems and the
importance of plant cues in mediating such specialization.
Specificity may be expected, as carrion-frequenting flies often
exploit different niches, which has been interpreted as
avoidance of interspecific competition. We investigated inter-
actions between the orchid Satyrium pumilum and a local
assemblage of carrion flies, and tested the functional signifi-
cance of floral traits, especially scent. We also measured
pollination success and the incidence of pollinator-mediated
self-pollination and compared these to values for orchids with
sexual- and food deception, respectively. Observations of insect
visitation to animal carcasses and to flowers showed that the
local assemblage of carrion flies was dominated by blow flies
(Calliphorids), house flies (Muscidae), and flesh flies (Sarco-
phagidae), but flowers of the orchid were pollinated exclusively
by flesh flies, with a strong bias towards females which
sometimes deposited live larvae on flowers. A similar par-
titioning of fly taxa was found in an experiment which tested the
effect of large versus small carrion quantities on fly attraction.GC–MS analysis showed that floral scent is dominated by
oligosulphides, 2-heptanone, p-cresol, and indole, compounds
which also dominate carrion scent. Flesh flies did not distinguish
between floral and carrion scent in a choice experiment using
olfactory cues only, which also showed that scent alone is
responsible for fly attraction. Pollination success was relatively
high (31.5% of flowers visited), but tracking of stained pollinia
also revealed that a relatively high percentage (46%) of pollen
deposited on stigmas originates from the same plant. Satyrium
pumilum selectively attracts flesh flies because of its relatively
weak scent, thus resembling the small carrion that is seemingly
preferred by these flies. In this way, the plants exploit specific
subsets of the insect assemblage associated with carrion.
Pollination rates and levels of self-pollination were high
compared to those in other deceptive orchids and it is therefore
unlikely that thismimicry system evolved to promote outcrossing.
Ethnobotany in South Africa: Strategies and challenges in
conserving threatened medicinal plants
J. Van Staden, A.R. Ndhlala, J.C. Chukwujekwu
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Its rich floral biodiversity has resulted in Traditional African
herbal medicines being an important part of South African
culture and healthcare. This rich biodiversity, however, presents
scientists with many challenges, opportunities and responsibil-
ities to maintain the biodiversity, particularly for those species
that are over-exploited and are fast being depleted from the
wild. We aim to highlight some examples of our research in the
field of ethnobotany and discuss some problems facing the
cultivation and conservation of medicinal plants in South
Africa. Emphasis will be placed on our main research areas of
ethnopharmacology, biotechnology, plant physiology and
enhanced seed germination. Research on South African
medicinal plant species is primarily focussed on investigating
the efficacy of these plants in the search for possible new
therapeutic products. Along with this interest in the develop-
ment of new therapeutic products from traditional medicine,
there is a need for propagation and improved cultivation
methods for heavily utilized medicinal plants. This presentation
hopes to draw attention to the great opportunities for research on
South Africa's medicinal plants, which can be used in
conserving and promoting the development of our floral
heritage.
A comparison of traditional medicine systems in South
Africa and the most important medicinal plants that are
used
B.-E. Van Wyk
563SAAB Conference AbstractsDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South
Africa
The documentation of traditional medicine in southern
Africa has reached a point where meaningful comparisons
between different traditional healing systems have become
possible. A broad review is presented, in which three important
systems are compared, namely Cape Herbal Medicine (of Khoi-
San and Cape Dutch origin), Sotho Traditional Medicine and
Zulu Traditional Medicine. These systems will be compared
in terms of (1) available literature; (2) cultural practises;
(3) traditional health care practitioners; (4) typical dosage
forms; and (5) the materia medica (with emphasis on plants).
Checklists of Cape, Sotho and Zulu medicinal plants, based on
literature data and ongoing own survey work, will be presented.
Comparisons will include the total number of species with
recorded medicinal and magical uses and the most important
and widely used species of each system. Similarities and
differences will be highlighted.
Acacia longifolia gall development by male and female
Trichilogaster acaciaelongifoliae wasps induced through
multiple signalling elicitors
M.J. Van der Merwea, J. Kossmanna, M.D. Cramerb,
J. Hoffmanc
aInstitute of Plant Biotechnology, Merriman Avenue, 7602,
Stellenbosch, South Africa
bDepartment of Botany, University of Cape Town, Private Bag
X1, Rondebosch 7701, South Africa
cZoology Department, Private Bag X3, Rondebosch 7701, Cape
Town, South Africa
Gall development in Acacia longifolia results in carbon and
nitrogen constraints which reduce plant fitness and result in
premature senescence. The induction, maintenance and char-
acteristics of these galls during different life stages of the
pteromalid wasp Trichilogaster acaciaelongifoliae are still
unknown. Here we report on the phytohormone content and
pattern distribution during the pupae, larvae and adult
developmental stages in male and female wasps encapsulated
within the gall tissue. In parallel, phytohormones were also
measured in the gall spanning the radius from the centre to the
periphery of the tumor-like structure. Taken together, the results
suggest that gall maintenance involves a complex and intricate
interplay of both phytohormone and non-phytohormone
components, and will be discussed in context of these attributes.
Landscape functionality of plant communities in the Impala
Platinum mining area, Rustenburg
L. Van der Walt, S.S. Cilliers, K. KellnerSchool of Environmental Sciences and Development, North-
West University, Potchefstroom, South Africa
Landscape Function Analysis (LFA) assesses the degradation
of landscapes, as brought about by human activities, through
rapidly assessing certain soil surface indicators which will
indicate the biophysical functionality of the system. Soil surface
indicators are assessed within each type of patch (identifiable
units that retain resources that pass through the system) and
interpatch (units between patches where vital resources are not
retained, but lost) to measure quality of patches in the stratified
landscape. Combined, these various indiceswill reflect threemain
indicators of landscape function, namely: the (1) surface stability,
(2) infiltration capacity, and (3) the nutrient cycling potential of
the landscape. In this study we compared the landscape
functionality of natural thornveld areas, rehabilitated opencast
mines and rehabilitated slopes of tailings dam in the area leased
for mining in the Rustenburg area. Our results show a significant
negative correlation between average fetch length and average
functionality. The plant communities in the rehabilitated areas
were the most functional in terms of infiltration and nutrient
cycling, but some of the thornveld areas had higher soil stability
index values. Possible reasons will be discussed.
A biochemical assessment of survival during slow and rapid
drying of recalcitrant Trichilia dregeana embryonic axes
B. Varghesea, Sershena, P. Berjaka, D. Varghesea, J.M. Farrantb,
N. Pammentera
aSchool of Biological and Conservation Sciences, University of
KwaZulu-Natal, South Ring Road, Westville Campus, Durban
4001, South Africa
bDepartment of Molecular and Cell Biology, University of Cape
Town, Private Bag, Rondebosch 7701, South Africa
Studies to elucidate the biochemical basis of survival of
excised embryonic axes (EAs) of recalcitrant seeds of Trichilia
dregeana at different drying rates revealed significant differ-
ences between slow and rapid drying. Rapid drying allowed
these EAs to survive dehydration to much lower water contents
(WCs; c. 0.31 g g−1 dry mass basis with 73% germination)
compared with slow drying, where 90% of the EAs lost viability
at a WC of c. 0.79 gg−1. The loss of viability on dehydration in
slowly dried EAs was associated with deleterious processes
including increased accumulation of superoxide, hydroxyl
radical and thiobarbituric acid reactive substances, and
impairment of major antioxidant enzymes. When EAs were
dried slowly, enzymic antioxidant levels were not sustained and
declined significantly with prolonged storage. In contrast,
sustained activity of enzymic antioxidants was detected in
rapidly dried EAs even at relatively low WCs. Furthermore, the
greater decline in glutathione/glutathione disulphide ratio in
slowly compared with rapidly dried EAs and a shift in gluta-
thione redox potential to relatively more positive values in the
slowly dried EAs were correlated with considerable viability
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rity to much lower WCs in rapidly dried EAs compared with
those slowly dried. The rate of synthesis of proteins during
dehydration stress, and the expression of heat stable proteins,
dehydrins, heat shock proteins and peroxiredoxin during slow
and rapid drying and their probable role in the survival of
T. dregeana EAs will be discussed.
Pollinator driven divergence in hawkmoth pollinated
orchids (Mystacidium capense and M. venosum) and an
estimate of rates of outcrossing in naturally pollinated fruit
N. Venter, C. Peter
Botany Department, Rhodes University, Grahamstown, South
Africa
Mystacidium capense and M. venosum are widespread
epiphytic orchids endemic to southern Africa that have virtually
identical floral morphologies and traits. The most striking dif-
ference between the two species is their phenology, M. capense
flowering in mid-summer, M. venosum in mid-winter. Based on
the traits associated with sphingophily such as pale colour, long
nectar spur with abundant relatively concentrated nectar
and being heavily night scented, Mystacidium capense and
M. venosum were hypothesised to be specialised for pollination
by one or a few hawkmoths species. Populations ofM. capense in
the Eastern Cape Province allowed us to confirm thatM. capense
is specialised for pollination by two species of hawkmoth,
Theretra capensis and Oligographa juniperi, with intermediate
tongue lengths. Pollinarium reconfiguration times were compared
to the duration of pollinator visits in the field and suggest
pollinarium reconfiguration to be an effective mechanism for
limiting self-pollination. While no pollinators were collected or
observed for M. venosum, reconfiguration times were not
significantly different suggesting the foraging behaviour of the
pollinators ofM. venosum is similar to that ofM. capense.Results
from breeding system experiments were used to assess the seed
fertility of natural fruit which confirmed the efficiency of this
reconfiguration mechanism. Floral traits were similar and include
nectar concentrations (12.6% in M. capense and 18.2% in
M. venosum) and scent production which was confirmed to reach
its peak at dusk. The flight period and tongue length suggest
Hippotion celerio and H. eson to be the likely pollinators of
M. venosum. The combination of asynchronous flowering and
pollinator foraging behaviour is possibly the selective force that
resulted in the speciation of the two species. Coupled with spring/
summer flowering as the possible ancestral trait in the genus, it is
probable that mid-winter flowering in M. venosum was derived
from a similar summer flowering species such as M. capense.
Weevil borne pathogens contribute significantly to the
reduction of photosynthesis in Eichhornia crassipes
N. Venter, B. RipleyBotany Department, Rhodes University, Grahamstown, South
Africa
Previous studies have shown that the loss of photosynthetic
tissue in Eichhornia crassipes (water hyacinth) alone does not
account for the decline in photosynthesis associated with the
leaf lamina herbivory from the biocontrol agents, Neochetina
eichhorniae and N. bruchi. We hypothesised that pathogens
hosted on and in the weevils accounted for this additional
decline in photosynthesis. Various herbivory experiments with
externally sterilised, internally sterilised (and externally ster-
ilised) and untreated weevils were carried out on water hyacinth
plants. Gas exchange measurements were done over a period of
one month on a single leaf from replicate plants exposed to the
different weevil herbivory treatments and significant effects
were recorded. Leaves subject to untreated weevils showed a
27% lower photosynthetic rate compared to control leaves.
While those externally sterilised were not significantly different
to controls. The recovery of photosynthesis resulting from
external sterilisation was reduced when weevils were both
internally and externally sterilised and were 19% lower than
controls. We suggest that this was caused by the altered
microorganism species compositions that resulted from internal
sterilisation. Coliform analysis of weevils that were externally
sterilised showed that this treatment effectively removed most
externally born pathogens and explained why leaves subject to
weevils had significantly higher numbers of microorganisms
than control leaves. The results indicated that external weevil
borne pathogens explain the majority of the reduction in
photosynthesis.
Integrating cultural values into conservation
S. Vettera, A.T. Knightb, M.L. Cocksc, R.M. Cowlingd,
L.L. Moganoc, A.P. Dolda,e
aBotany Department, Rhodes University, Grahamstown, South
Africa
bDepartment of Conservation Ecology and Entomology,
Stellenbosch University, South Africa
cISER, Rhodes University, Grahamstown 6140, South Africa
dBotany Department, Nelson Mandela Metropolitan University,
Port Elizabeth, South Africa
eSelmar Schonland Herbarium, Grahamstown, South Africa
South Africa has high biological and cultural diversity, yet
the cultural values of many sectors of our population, some of
whom are intimately connected to nature, are not represented in
conservation planning and implementation. As a result large
parts of the population feel at best indifferent and at worst
antagonistic towards conservation initiatives. Research in the
Eastern Cape has revealed that rural and peri-urban Xhosa
people living in the Thicket Biome of the Eastern Cape display a
profound appreciation for specific natural vegetation and plant
species. Access to these places and their biota provides a sense
of well-being, a link to ancestral spirits, a location for religious
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species. Many of the narratives portray an enjoyment of being in
nature that highlights qualities such as silence, beauty and
tranquility, the opportunity to observe wild animals and a
chance to escape the worries of home. A survey of rural and
urban households also revealed that these values were stronger
in rural areas and that fear of crime was keeping many people,
especially women, from accessing nature. We believe that these
hitherto largely unexplored cultural values provide an oppor-
tunity for developing alternative, locally relevant approaches to
conservation. Conservation relies on people caring for nature,
but this can only happen when people have access to nature.
Therefore conservation efforts should not aim to separate
people from nature but rather facilitate interaction with it. In
rural and peri-urban areas this involves people using natural
resources. Such use is often viewed as resulting in overexploi-
tation and hence being counter to the objectives of conservation.
But it can also be argued that these cultural manifestations
provide an emotional foundation for conservation by providing
the opportunity for meaningful (and often enjoyable) interaction
with nature.
A goat's eye view of vegetation quality: Increased fPAR
improves goats' perception of foraging opportunities in the
Richtersveld
A.T.C. Bootha, S. Vettera, D. Hattasb
aBotany Department, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
bBotany Department, University of Cape Town, Private Bag,
Rondebosch 7700, South Africa
How and to what degree goats can perceive future foraging
opportunities is of importance when managing herds, especially
in environments with scarce resources. Herds may base their
movement and foraging decisions on what resources may be
available to them in the future. This paper explores what resource
factors best explain such animal foraging decisions in the
Richtersveld. Giving Up Densities are used to gauge expected
future foraging opportunities and modelled against a variety of
vegetation indexes, including fPAR and faecal indicators. The
findings indicate that fPAR alone provides the best estimate of
how goat herds perceive their future opportunities. This indicates
that the amount of plant growth occurring in the vicinity of where
the goats start to forage best predicts their expectations.
Surprisingly faecal indicators do not improve the predictive
powers of the model which indicates that goats do not accurately
estimate the quality of the forage available to them in pasture.
Biogeography of the nearly cosmopolitan Isolepis subgenus
Fluitantes (Cyperaceae)
J. Viljoena, A.M. Muasyaa, T.A. Heddersona, C.S. BjoråbaDepartment of Botany, University of Cape Town, Private Bag
X3, Rondebosch 7700, South Africa
bNatural History Museum, University of Oslo, P.O. Box 1172,
Blindern, Oslo 0318, Norway
The Cape Floristic Region of Southern Africa (CFR) has
floristic affinities with tropical Africa and Australasia, with the
latter case proposed to involve wind-assisted long-distance
dispersal. Isolepis subgenus Fluitantes is distributed from the
CFR, through Africa and Eurasia, with two species occurring in
Australasia. This study reconstructs the biogeography of the
clade to examine whether its dispersal history is congruent with
that found in other plant groups. A Bayesian phylogeny was
constructed from DNA sequences of ITS (nrDNA) and atpI-H
(cpDNA) to infer relationships between the species in the clade,
as well as between populations of the widely distributed
I. fluitans. Ancestral areas were optimized on the tree by
maximum likelihood. Ecological divergence in the co-occurring
CFR species was assessed by extracting habitat data from GIS
climatic and edaphic layers for georeferenced herbarium
specimens. The clade was found to have originated in the
CFR, with Australasia colonized by basal members of the clade,
with possible hybridization and subsequent in-situ speciation.
The Fluitantes spreads into montane tropical Africa through
southeastern Africa, with I. inyangensis and I. graminoides
arising in sympatry with I. fluitans in Zimbabwe and Kenya
respectively. Multiple independent colonization events are
indicated for the Indian Ocean islands. The CFR species
showed no divergence along climatic and edaphic axes, but
occupy distinct microhabitats, with I. rubicunda in low-lying
sandy areas on the Cape Flats, I. striata in high-altitude water
bodies, and I. ludwigii on the edges of high-altitude wetlands.
Understanding geographical patterns of grass species
richness – The global and local context
V. Vissera, D. Claytonb, D. Simpsonb, R.P. Freckletona,
C.P. Osbornea
aAnimal and Plant Sciences, University of Sheffield, Sheffield
S10 2TN, United Kingdom
bHerbarium, Library, Art and Archives, Royal Botanic
Gardens, Kew, Richmond TW9 3AB, United Kingdom
The moist tropics are regarded as key areas of concern for
conservation and investigating how species co-exist because
species richness is highest in these regions and declines
dramatically at higher latitudes and altitudes for the majority
of animal and plant groups. The latitudinal gradient of species
richness is arguably ecology's oldest pattern, and has been
observed for many taxa across the animal and plant kingdoms.
However, despite numerous hypotheses, there is little consensus
over the important driving mechanisms. The prevalence of
grasslands outside the equatorial region suggests that the grass
family Poaceae may represent an ecologically important ex-
ception to the typical latitudinal gradient of species richness.
566 SAAB Conference AbstractsHere, we use expert-determined distributions for nearly all of the
world's 12,226 grass species to show that grass species richness is
relatively invariant with latitude, but peaks in mid-latitude
grasslands with intermediate precipitation and high variance of
altitude. Non-linear regressions of species richness versus
climate, land cover and altitude indicate that this pattern arises
because ecological specialization within different clades of the
Poaceae has permitted each to occupy a different environmental
niche, and high species richness is associated with mountainous
regions of the world. South Africa has a relatively well described
flora and excellent mapping of plant communities for a high
biodiversity country. We show that correlates of grass species
richness at the global scale are also associated with species
richness at a much finer spatial resolution within South Africa.
We find that the Cape, Australian and South American grass
floras are exceptionally high within a global context, possibly
explained by the Gondwanan origin of the grasses. These results
demonstrate the importance of phylogenetic patterns and
historical biogeography for understanding the distribution of a
cosmopolitan plant family, and suggest that grasslands may
represent important repositories of species richness outside of
tropical forests.
GrassPortal: An online ecological and evolutionary data
facility for the grasses
C.P. Osbornea, V. Vissera, R.P. Freckletona, D. Simpsonb,
D. Claytonb, A. Barkerb, S. Chapmanc, N. Salamind, V. Urene,
GrassPortal Development Team
aAnimal and Plant Sciences, University of Sheffield, Sheffield
S10 2TN, United Kingdom
bRoyal Botanic Gardens, Kew, Richmond, Surrey TW9 3AB,
United Kingdom
cKnowledge Now Limited, Innovation Centre, 217 Portobello,
Sheffield S1 4DP, United Kingdom
dDepartment Ecology and Evolution, University of Lausanne,
CH-1015 Lausanne, Switzerland
eDepartment Computer Science, University of Sheffield, Sheffield
S1 4DP, United Kingdom
Advances in bioinformatics are allowing scientists to tap the
potential benefits of integrating different biological datasets.
We present a description of GrassPortal (www.grassportal.org),
an internet portal that integrates the latest information on the
distribution, evolutionary history, taxonomy and ecology of the
world's grass species. A comprehensive list of synonyms allows
for accurate integration of data and for users to be certain of the
identity of their species of interest. All the datasets are dynamic
and represent the most up to date information available.
GrassPortal makes it easier to conduct research related to the
grasses with a wide array of tools for selecting, refining and
downloading data. Grasses arguably represent the most eco-
nomically important family in the plant kingdom and Grass-
Portal will be of benefit to a wide audience, including
evolutionary ecologists, agricultural scientists, climate changeresearchers, conservationists and educators. However, with
relatively few species (just over 11,000) compared to the plant
kingdom as a whole, the grasses provide a useful test model for
biological data integration, and we hope that GrassPortal
represents a flagship approach for other groups of organisms.
Phytogeographic affiliation of the flora of the Klein
Karoo – A unique pattern or a model of regional phytogeo-
graphic assemblage?
J.H.J. Vlok
Regalis Environmental Services, P.O. Box 1512, Oudtshoorn
6620, South Africa
About 3200 angiosperm species occur in the Klein Karoo, of
which about 400 are endemic to the region. The area is not a
distinct phytogeographic center, but contains an interesting
assembly of species. Most are endemic to the Cape Floristic
Region, but many are widespread. An analysis of the local flora
revealed a surprising (and statistically significant) linear
correlation between the number of species and how widespread
they are (number of phytogeographic areas in which they
occur). This analysis seems to be a first of its kind, but it could
be a useful tool to develop a new understanding of the collection
of species that occurs in a selected region. Four questions arise
from the results of this study:
1. Does this pattern hold for other regional areas.
2. Why is there a linear correlation in the data.
3. Can one predict the number of local endemics in an area
from such an analyses?
4. Is there some unknown ecological rule that controls the
number of species that can occur in a region?
Pollination efficiency in hybrid seed onions
K.T. Vroom, D. Du Preez, P.F. Greeff
Department of Botany, Nelson Mandela Metropolitan Univer-
sity, P.O. Box 77000, Port Elizabeth 6031, South Africa
Hybrid seed production constitutes two thirds of all onion seed
(Allium cepa) sold by major seed companies worldwide. Hybrid
onion seed crops in South Africa are known to have poor seed set
and consequently low yields. While studies have been conducted
to determine to what extent pollinators in the field are causing this
problem, it has yet to be established whether the pollen or the
pollination process may be at fault. From the instant the pollen
comes into contact with the stigma, until the time that it has
reached the ovule there are a number of factors that could
influence the success of pollination. The question that can be
asked then is: Is there an underlying factor or factors during this
time that could cause less than satisfactory pollination? A field
research trial was conducted in a commercial planting of onion
567SAAB Conference Abstractsseed at Rooirivier in the Little Karoo. The aim of the study was to
determine the growth rate and behaviour of pollen tubes from the
stigma to the ovules, of which there are six. Umbels of ten male
sterile plants were selected and bagged prior to bloom in order to
prevent contact with any pollinator insects. Florets were hand
pollinated, and later collected in the field in accordance with time
and analytical protocols. In the laboratory, each sample was
examined using fluorescence microscopy. Results show that
while pollen was present on the stigma, only 34% of the pollen
germinated in the 24–96 h range. In this time, of the pollen that
did germinate, only 16% reached the ovule. It appears that more
than six pollen grains per stigma are required to germinate, and
successfully reach the ovule, for optimum pollination to occur.
No space to grow: Dense grass roots prevent tree seedling
establishment in grasslands
J.L. Wakeling, M. Ghaui, W.J. Bond
Botany Department, University of Cape Town, Private Bag,
Rondebosch 7700, South Africa
Some grasslands occur in areas that can climatically support
tree growth. Fire is common in these grasslands and trees establish
in fire exclusion plots. However, trees survive frequent fires in
savanna areas, and it is therefore peculiar that savanna trees do not
survive in these grasslands. This type of grassland occurs globally
and the Highveld grasslands in South Africa are one example. Of
the many possible hypotheses, this study tests the idea that in high
rainfall areas grass roots are too uniformly dense to allow
seedlings to establish. To explore this, grass root densities were
measured at 6 sites along a rainfall gradient from arid and mesic
savannas to mesic grasslands in northern KwaZulu-Natal, South
Africa. Population demography surveys showed few seedlings
relative to adults, indicating a seedling establishment bottleneck,
in upland sites. Average biomass of fine roots in the top 40 cm
of soil increased from 613 g−3 (sd=235 g−3) to 1326 g−3
(sd=573 g− 3) with an increase in altitude. A gap in the grass root
layer suitable for a seedling was defined as having a grass root
biomass of less than the lower quartile (657 g−3), when data from
all plots was combined. Given this classification, gaps in grass
root biomass for possible seedling establishment decreased with
increasing altitude, and the two Highveld sites had no gaps at all.
This study suggests that the dense mat of grass roots in the mesic
Highveld grasslands would create a physical barrier to seedling
root growth, as well as intense competition with seedlings for
nutrients and water.
An experimental study of the effectiveness of social and solitary
bees as pollinators inWahlenbergia (Campanulaceae)
M.R. Welsford, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3201, South AfricaVariation in the abundance and effectiveness of pollinators
has important implications for the evolution of specificity.
Solitary bees often form specialized mutualisms with particular
plant species, while honeybees are considered to be relatively
opportunistic foragers. Thus, it may be expected that solitary
bees would be more effective pollinators (both in terms of
pollen removal and deposition) than honeybees when both
foraging for similar resources. Previously published observa-
tions on Wahlenbergia (Campanulaceae), suggest that some
species may be specialized for pollination by solitary bees,
especially by males that often shelter in their flowers overnight.
The main aim of this study was to compare the effectiveness
of solitary and social bees as pollinators, usingWahlenbergia as
a study system. Observations showed that Wahlenbergia
cuspidata and W. krebsii are visited by various bee species.
For both species, the most abundant visitors were the halictid
Lipotriches and social beeApis mellifera. However, these two bee
species were equally effective pollinators— for both bee species,
single visits to virginWahlenbergia flowers resulted in high fruit
set (80–90%) and no significant difference in the number of seeds
produced. Both bee species showed a similar preference for
female phase flowers, which contain more nectar than male phase
flowers. Using temporal exclusion experiments, we showed that
night sheltering male bees played an insignificant role in the
pollination of these Wahlenbergia species. Solitary and social
bees appear to use similar visual cues while foraging, as
experimental removal of the flower's UV reflectance resulted in
similar reductions in visits for both bee groups, and neither group
responded to odour from Wahlenbergia flowers in choice tests.
This study indicates that while flowers of Wahlenbergia
cuspidata and W. krebsii are pollinated exclusively by bees,
they are not under selection to specialize for pollination by
solitary bees as honeybees were equally effective as pollinators.
Divergent drought responses in a mountain fynbos com-
munity: Impacts for biodiversity under future climate
A.G. Westa, E.C. Februarya, T.E. Dawsonb
aBotany Department, University of Cape Town, Private Bag X3,
Rondebosch 7701, South Africa
bDepartment of Integrative Biology, University of California-
Berkeley, Berkeley CA 94720, USA
Fundamental trade-offs between resource use and drought
tolerance indicate that plants should minimize safety margins
from drought in order to maximise productivity. These safety
margins are likely to be smallest in climatically stable environ-
ments, where hydraulic strategies may be finely tuned to
prevailing conditions. As a result, these systems may be the
most sensitive to rapid changes in drought frequency and severity.
Climate change scenarios predict an increase in the frequency and
intensity of drought in many regions of the world, including the
Cape Floristic Region. The Cape Floristic Region's stable climate
history, together with high levels of endemism and limited
migration potential, makes this a potentially highly vulnerable
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multi-year, experimental drought study in mountain fynbos. We
tested the sensitivity of the key floral elements (proteoids,
restioids and ericas) to drought. We show divergent responses to
drought in the key floral elements, indicating a complex response
of biodiversity to drought in this system. We highlight both the
remarkable sensitivity and resilience of elements in the flora to our
experimental drought treatments, indicating greater tolerance to
moisture variation than previously thought, and discuss mecha-
nisms to scale these results up from the plot-level to the region.
Endemism and diversity hotspots within the serpentine
outcrops of the Barberton Greenstone Belt, Mpumalanga
S.D. Williamson, K. Balkwill
C.E. Moss Herbarium, School of Animal, Plant and Environ-
mental Sciences, University of the Witwatersrand, Private Bag
3, Wits 2050, South Africa
The Barberton Greenstone Belt in Mpumalanga consists of
about 30 large (N1 km2) and many smaller serpentine outcrops.
Serpentine soils have phytotoxic concentrations of nickel and
chromium and very high magnesium to calcium ratios.
Serpentine outcrops usually harbour a flora distinct from the
surrounding substrates as well as a large number of endemic
species. The distributions of 29 serpentine endemics are
discussed and used to determine which outcrops have the
largest number of endemics. Endemic diversity is then
compared to overall species diversity to determine whether
endemic hotspots within the Barberton Greenstone Belt are
correlated with diversity hotspots. The flora of the serpentine
outcrops of the Barberton Greenstone Belt contributes signif-
icantly to the Barberton Centre of endemism and the overall
diversity of the province. Threats to the endemics and outcrops
with high diversity are highlighted, which contribute to
determining conservation priorities for the area.
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Phloem transport, across the leaf basal meristem from
source to sink leaves is symplasmic in Barley
C.E. Adams, C.E.J. Botha
Department of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
The leaf of monocotyledons contains a basal meristem (BM)
which continues to divide throughout the plant's life. This
juvenile region of the leaf will contain immature vascular tissue
in which only protoxylem and protophloem will occur. This
must impose severe limitations on the transport capacity through
the meristem and a concomitant reduced transport capacity. We
investigated the continuity of the phloem transport pathway,from source to sink leaves, across the basal meristem in barley
leaves, using a known symplasmically mobile fluorochrome, 5(6)
carboxyfluorescein (5(6)-CF) as well as settled Russian
wheat aphid colonies, located on sink leaves. Aniline blue
(a fluorochromewhich is positive for callose associatedwith sieve
plate pores in phloem tissue) revealed the presence of potentially
functional phloem in the BM. Using 5(6)-CF, we demonstrated
that phloem loading occurred and that transport of the highly polar
5(6) CF occurred through the phloem. The presence of the dye in
the gut of aphids feeding on the sink leaves' phloem, provided
positive evidence for the presence of a continuous, functional
symplasmic phloem transport system, interconnecting source and
sink phloem through the basal meristem.
Effect of open shade conditions on the phytochemical
content of some medicinal plants
O.E. Ade-Ademilua, T. Enigbokan, C.K. Fatusin, N.T. Okwutachi
Department of Botany, Faculty of Science, University of Lagos,
Akoka-Yaba, Lagos, Nigeria
Vernonia amygdalina (bitterleaf), Telfaria occidentalis (Flut-
ed pumpkin) and Acalypha wilkesiana plants were grown under
open field and open shade.V. amygdalina is used to treat stomach
infections, T. occidentalis (Fluted pumpkin) is used as a blood
tonic and Acalypha wilkesiana is effective in the treatment of skin
infections. The open field site is defined by direct sunlight and
warm air while open shade site is defined by low light and cool air.
Plants were grown in planting bags placed in these sites. Results
show that all the plant species have better vegetative growth under
direct sunlight. However, phytochemical screenings of the leaves
of the plants reveal that the effect of open shade conditions
enhances the synthesis and accumulation of bioactive compounds
with medicinal values. The effect is however not specific to the
type of phytochemical but it is actually species specific. Open
shade condition enhances the production and accumulation
of flavonoids while it inhibits that of anthraquinone in
V. amygdalina. Also, flavonoid content of T. occidentalis plants
was enhanced under open shade conditions. The same conditions
did not affect the flavonoid and anthraquinones content of
A. wilkesiana but leaves of the plant under open shade conditions
had higher concentration of tannin than those grown under open
field condition. Saponin was also found present in A. wilkesiana
plants grown under open shade condition while it was absent in
those under open field conditions. The conclusion is that, though
direct sunlight helps ensure better vegetative growth, open shade
enhances the synthesis and accumulation of bioactive compounds
with medicinal values.
The effect of fire-breaks on the plant diversity of an old field
in a Highveld Grassland habitat
L.M. Bachingera, M.W. Van Rooyena, L.R. Brownb
569SAAB Conference AbstractsaDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bApplied Behavioural Ecology and Ecosystem Research Unit,
UNISA, Private Bag X6, Florida 1710, South Africa
The ecological effects of fire-breaks have not been studied in
great detail in South Africa. The location of fire-breaks is fixed,
therefore the same area is repeatedly subjected to the impacts of
fire. This study investigated how fire-breaks affect the plant
diversity in the Loskop Dam Nature Reserve. Six sites were
selected and twelve Whittaker plots were surveyed in each site.
One of these sites, namely a Highveld Grassland site that is an
old field, will be discussed in this poster. Six of these plots were
located in the fire-break area and six in the unburnt area outside
the fire-break. The fire-break and unburnt data were compared
in terms of plant diversity parameters, species area curves and
ordination techniques. The site in question was found to have
significantly higher diversity values in the fire-break plots. The
species–area curves showed a significant difference in the
intercept indicating higher species numbers in the fire-break
plots and the ordination showed that fire-breaks changed the
vegetation composition of this site. Fire-breaks appear to be
having a positive effect on plant diversity and the succession of
this old field. They can therefore be seen as a sustainable
management practice.
Comparative phytochemical analysis of wild and in vitro-
derived greenhouse-grown tubers, in vitro shoots and
callus-like basal tissues of Harpagophytum procumbens
M.W. Bairu, S.O. Amoo, J. Van Staden
Research Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Comparative phytochemical analyses of wild and in vitro-
derived greenhouse-grown tubers, in vitro shoots and callus-like
basal tissues of Harpagophytum procumbens were done. Dried
samples were ground to fine powders and their total iridoid
(colorimetric method), phenolic [Folin–Ciocalteu (Folin C)
method] and gallotannin (Rhodanin assay) contents as well as
anti-inflammatory activity [cyclooxygenase assays (COX-1 and
COX-2)] were determined. The tissue culture-derived tubers had
the highest total iridoid content. This was significantly higher than
that of the tubers collected from the wild and other tissue cultured
materials evaluated. This suggests that cultivated plants can be a
viable alternative source of the active principle(s). The total
phenolic and gallotannin content of the wild tubers was
significantly higher than the tissue culture-derived tubers and
other in vitro-derived plant materials. The presence of phenolic
compounds including gallotannins in the tissue cultured materials
is of interest from a pharmacological point of view given the
pharmacological role of phenolics. In general, extracts from wild
tubers demonstrated better inhibitory activities in both COX-1and COX-2 assays when compared to the tissue culture-derived
tubers. All the petroleum ether and dichloromethane extracts
showed moderate (50–70%) to good (N70%) inhibitory activities
whereas the ethanol extracts showed poor or no inhibition in both
assays. Based on previous reports indicating weak inhibition of
the COX-2 enzyme by harpagoside, the inhibitory activities of
both COX enzymes exhibited by petroleum ether and dichlor-
omethane extracts in the current study could be due to the
presence of other constituents in the extracts. This points towards
the need to identify other active constituents and evaluate their
role and mode of action in relation to harpagoside, regarded as the
main active principle.
A checklist eastern South African Apocynaceae
S.P. Bester
South African National Biodiversity Institute, National Herbarium,
Private Bag X101, Pretoria 0001, South Africa
Most members of the Apocynaceae family can be divided
into two superficial groups— the stapeliads and the asclepiads.
The stapeliads are reasonably well-known, frequently reported
on and are found mainly in the drier western regions of South
Africa. In sharp contrast, very little is known of the asclepiads
which are concentrated in the moister eastern areas. On recent
collecting trips 5 new asclepiad taxa were collected revealing
that the Northern Provinces, at least, are reasonably poorly
explored with regard to this family. The family includes a
number of genera that are endemic or near-endemic to South
Africa, as well as various threatened or near threatened taxa. As
most of the habitats of eastern South Africa are threatened and
most of the species obscure, it is of the utmost importance to
sample these areas in case any species become extinct in the
near future. A project currently undertaken by the author is to
compile an illustrated checklist of the Apocynaceae from
eastern South Africa. The checklist will contain datasheets for
all the taxa of this family for the region and will include
descriptions, distribution maps and images of the taxa in their
habitat or alternatively scanned herbarium specimens. The aim
of the poster is to introduce this project and to find contributors
of images. The aim of this poster is to make one aware of the
project and ask for contributors of images. Existing databases
and checklists will be consulted, while the fieldwork will
involve the collection of herbarium specimens, DNA samples
and images of taxa encountered all of which can be used for
future research. The checklist will add to the biodiversity
knowledge of the area, be of immense help to botanists, park
managers, rangers and tourists and will hopefully renew the
interest of the family under the general public.
Do socio-economic aspects influence plant- and insect
diversity in home gardens?
N. Botha, S.S. Cilliers, J. Van den Berg, S.J. Siebert
570 SAAB Conference AbstractsSchool of Environmental Sciences and Development, North-
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room 2520, South Africa
Residential areas with a high proportion of home gardens
form a significantly large part of urban environments. Although
preservation of the biodiversity in these gardens is therefore
important in the overall conservation of urban open spaces few
studies have been completed. Urban agricultural practices in
these residential areas have benefits in the ecological, social and
economic spheres. However, there are also little quantitative
information of how social aspects influence the plant- and insect
diversity of vegetable gardens. Thus, the aim of this study was
to sample and compare the plant- and insect diversity of
vegetable gardens along a socio-economic gradient. The 44
gardens were selected along 5 previously described socio-
economic classes within the Tlokwe Municipal Area, Potchefst-
room. Both the plants and insects were surveyed along an 8 m
grid with subsamples being taken at every 0.25 m along the
grid. The total surface area of each subsample was 0.25 m2.
Insects were sampled using pitfall traps and a De-vac portable
suction sampler. These insects were identified up to morpho-
logical species level. Vegetation was sampled and different
variables were determined such as total vegetation cover (%),
bare ground (%), organic matter (%) rocks (%) and species
diversity. Multivariate analysis, through CANOCO 4.5, is used
to compare the gardens of the different socio-economic classes
in terms of vegetation and insect diversity to determine whether
social aspects influence biodiversity in home gardens.
Introduction of a study site on naturally occurring heavy
metal soils
E. Cloetea, N. Mtatia, S.P. Songcab
aDepartment of Botany, School of Applied and Environmental
Sciences, Faculty of Science, Engineering and Technology,
Walter Sisulu University, Nelson Mandela Drive, Mthatha
5100, South Africa
bFaculty of Science, Engineering and Technology, Walter
Sisulu University, Chislehurst, East London, South Africa
The Mount Ayliff Intrusion consists of Karroo aged rocks
which are embedded within the Lower Beaufort beds near the
junction with the Ecca series. These intrusions occur as
mountains in northern Transkei on the southeastern edge of
the Drakensberg escarpment and have a surface area of more
than 800 km2. The mountains involved are Insizwa, Tonti,
Tabankulu, Nolangeni and Ngele. The intrusion is not the result
of a single magmatic flow event and five different layers of
magma; each is stratified with metals showing a cline from top
to bottom. Metals detected in rocks include nickel, copper,
aluminium, titanium, silver, gold, rubidium, ruthenium, bis-
muth, osmium, platinum, cobalt, palladium iridium, etc. Soil
results for Tabankulu Mountain revealed nickel values between
300 and 11,500 ppm. Results vary over small distances and thehighest values are from the deep river valleys. This is consistent
with the layering of magma at different times as well as the
fractionation of each layer. Nickel is an essential micronutrient
for maintaining health in plants, invertebrates, birds, and mam-
mals, including humans, however, in high concentrations it is
a carcinogen and teratogen. Similarly, several of the other
elements have toxic compounds and a preliminary survey of the
area confirms that both plants and animals show effects. The
poster outlines various projects that have been initiated in the
area as well as some of the effects of the toxic soils.
The conservation status of the endemics of the Pondoland
Centre of Endemism
E. Cloete
Department of Botany, School of Applied and Environmental
Sciences, Faculty of Science, Engineering and Technology,
Walter Sisulu University, Nelson Mandela Drive, Mthatha,
5100, South Africa
The Pondoland Centre of Endemism (PCE) has only been
recognised since 1990 and information currently available reports
one endemic family, six endemic genera and N120 endemic
species in this area of 1800 km2 along the coast of Transkei and
southernKwaZulu-Natal. Data for the current studywas compiled
from species lists for four sites of which three are in protected
areas and one is partially in a protected area. A literature survey
was done to compile a list of all known endemics, near-endemics
and disjunctions of the PCE which was compared with the list of
the four sites. A number of endemics have been overlooked in the
past and the number has increased to 196 species. Percentage
endemism increases from 6.7% to 8.7%. Of the endemics, at least
45 species (23%) are found only in one site, spread as follows:
Port St Johns (6), Mkambati (4), Umtamvuna (30) and Oribi
Gorge (5). Only sixteen PCE endemics occur in all four sites, and
the total number at each site is as follows: Port St Johns (38),
Mkambati (94), Umtamvuna (116) andOribi Gorge (59). The two
sites on the main block of Msikaba Formation sandstone have a
higher proportion of PCE endemics (Mkambati 9.6% and
Umtamvuna 8.8%), and Port St Johns has the lowest (3.6%)
proportion. Forty-one known PCE endemics (21%) were not
recorded in any of the four checklists These are species that have
very narrow distribution ranges such as Brachystelma kerznerii
which has only been collected on the golf course at Mzamba and
Plectranthus spp. nov. that have been found in isolated forests
between the Msikaba River and Fraser Gorge. Ten of these taxa
belong to the family Asclepiadaceae. Three genera each have
three species in this group: Aspidoglossum, Eriosema and
Eugenia.
The distribution, floristics, and palaeoecology ofMerxmuellera
macowanii montane wetlands in the Sneeuberg
A.L. Connor, R.J. Daniels, M.R. Janks, V.R. Clark, N.P. Barker
571SAAB Conference AbstractsDepartment of Botany, Rhodes University, Grahamstown 6140,
South Africa
Natural wetlands in South Africa cover a total of 0.21% of
the landscape. The importance of wetlands in Africa has been
poorly understood, but National Environmental Action Plans
has led to the development of wetland management pro-
grammes which require knowledge associated with the nature of
national wetland resources. The vegetation types occurring in
montane wetlands vary very little and variation can be attributed
to the difference in altitude and wetness between the wetlands.
In the Sneeuberg mountain complex, small wetlands dominated
by Merxmuellera macowanii are common along stream banks
and seepages. This habitat has been documented as being
important to rodent diversity in the Drakensberg, and most
likely in the Sneeuberg as well. In the Drakensberg and Maluti
mountains, the degradation of this habitat has led to severe soil
erosion problems, highlighting the need for careful management
of these ecosystems. There is thus an urgent need for data on the
floristic composition, ecological function, distribution and extent
of these wetlands, as well as their possible utility as sources of
palaeoecologcal data to assess past climates and vegetation
changes in the mountain regions. This poster presents some
preliminary findings on the floristic composition, assessment of
suitable remote sensing methods for Merxmuellera macowaii
wetland detection and mapping and palaeoecological value of
these wetlands in the Sneeuberg.
Plant communities in semi-arid grassland in Bloemfontein,
Free State: The influence of rainfall on species richness and
biomass
M. Dingaan, S. Walker
Department of Crop, Soil and Climate Sciences, Faculty of
Natural and Agricultural Sciences, University of the Free State,
P.O. Box 339, Bloemfontein 9300, South Africa
An analysis of the plant communities of semi-arid grassland
in Bloemfontein, Free State is presented. The purpose of the
study was to identify, describe and ecologically interpret the
different grassland communities within the Bloemfontein area.
Stratification was based on relatively homogeneous units and
topography. The vegetation was classified by means of Braun–
Blanquet procedures, TWINSPAN, TURBOVEG, and MEGA-
TAB. DECORANA ordination was applied to the floristic
data set in order to determine environmental attributes. The
classification revealed four distinct major communities, nine
communities, and seven sub-communities, all of which were
ecologically interpreted and described. Our study also investi-
gated how the spatial distribution of rainfall affects vegetation
structure and functioning in the grassland. We established the
relationship between rainfall, species richness and biomass
production in the grassland, where species richness and biomass
were found to increase with increasing rainfall. We also found a
positive correlation between species richness and biomass,where an increase in species richness positively influences
biomass.
Integrating a decade of urban biodiversity research in
Potchefstroom: Challenges and opportunities
M.J. Du Toit, S.S. Cilliers
School of Environmental Sciences and Development, North-
West University, Private Bag X6001, Potchefstroom 2520,
South Africa
Increasing urbanization is one of the main threats to
biodiversity in South Africa. Even so, a shortage of compre-
hensive ecological data limits the implementation of conserva-
tion-oriented policies in urban planning and management. This
shortage of detailed ecological data for urban areas in South
Africa led to an extensive study of urban open spaces in some
cities of the North-West Province. The study encompasses
disciplinary research in zoology, botany, and microbiology;
including interdisciplinary research incorporating aspects of
geography, planning and social sciences. However, relating
these individual projects to each other and directly linking the
gained knowledge are problematic without careful consolida-
tion and evaluation of the data. The current study focuses on the
research conducted in Potchefstroom and its surroundings
during the past decade. The aim of the study is to evaluate the
existing research and to identify possible gaps in the gained
knowledge, particularly pertaining to all issues of scale. The
existing data is temporally and spatially heterogeneous and
therefore the biggest challenge will be to develop a suitable
conceptual framework with which to sensibly integrate existing
ecological data. Such a framework could contribute greatly to
sustainable development theory and urban nature conservation
practices. However, urban nature conservation issues in South
Africa are overshadowed by objectives to improve human well-
being. Therefore, for urban environmental research to be widely
implemented and accepted, it is imperative that the information
is presented in a format that is both convincing and useful to
decision makers. An urban biotope map of Potchefstroom,
created in 2001, forms the basis for the integration of the
respective studies. Preliminary results show the current biotope
map indicating the transformations and changes to the biotope
types identified in 2001. Additionally, all studies mapped to
date are shown with emphasis on the survey date, the site
locations, and the scale of analysis.
The applicability of advanced treatment processes in the
management of ever-deteriorating water quality of the
Midvaal River system
Z. Hudson, S. Barnard
School of Environmental Sciences andDevelopment, Department
of Botany, Private Bag X6001, North-West University, Potchefst-
room 2520, South Africa
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South Africa can be addressed by investigating advanced water
treatment processes such as GAC and UV light disinfectant.
Previously disregarded water resources have the potential to be
purified and advanced treatments can improve water quality
where conventional water treatments have failed. This research
study contributed to the current understanding of the applica-
bility and use of different advanced treatment processes and its
effect on drinking water pollutants. Samples were collected at
different stages in the purification plant at the Vaal River
Barrage, namely raw water, secondary water after filtration,
GACC, UV light and potable after chlorination. Species lists for
both algae and invertebrates were compiled from the samples at
the different locations in the plant. CCA of the environmental
variables and algal species indicated that geosmin correlates
with the cyanobacterial species of Anabaena sp, Oscillatoria
and the dinoflagellate Ceratium. CCA of the environmental
variables and invertebrates indicated a food resource relation-
ship between bacteria (SPC) and microcystin and Copepoda and
Cladocera. Environmental variables measured included: pH,
conductivity, turbidity, microcystin, geosmin, DOC, TOC and
standard plate counts. PCA of the environmental variables
showed a clear distinction in the water quality between the
different sample locations. The raw water could be distin-
guished from the secondary water. The samples from the
advanced treatment processes could be distinguished from the
latter two sampling points however there was no significant
distinction between the GAC, UV and final water treatments. It
was also clear that microcystin is mainly released into the water
within the purification plant most probably due the pressurized
sand filtration step breaking the cells. It appears therefore that
GAC will be sufficient as an advanced water treatment process.
This study will be beneficial in determining which treatment
process will have the biggest impact on the quality of local
available water.
Soil respiration in terrestrial and riparian environments in
the fynbos biome
O. Kambaj Kambola, S.M. Jacobsa, K.J. Mantlanab
aDepartment of Conservation Ecology and Entomology,
Stellenbosch University, Private Bag X1, Matieland 7602,
South Africa
bClimate Change and Bio-adaptation Division, South African
National Biodiversity Institute, Kirstenbosch Research Centre,
Private Bag X7, Claremont 7735, Cape Town, South Africa
Soil respiration is an important process that contributes
significant amounts of carbon to global atmospheric carbon
stocks and carbon cycling; however, little is known about the
factors that control soil respiration in fynbos uplands and
riparian zones. We did a preliminary investigation into the rate
of soil respiration and the abiotic and biotic factors controlling
this process in natural, invaded and cleared riparian zones and
adjoining upland areas. The absolute rate of soil CO2 efflux iscomparable to some similar ecosystems. We found weak
relationships between soil respiration and catenal processes,
more precisely soil moisture, however, soil temperature seems
to be influential in determining the rate of soil respiration. This
is in line with the decline of microbial activities and root
respiration during the colder wet season in this Mediterranean-
type ecosystem. Riparian zones, consistently wetter than
elsewhere in the catena, did not show consistently higher soil
respiration rates compared to upland areas, contrary to what was
found in other South African biomes. Based on these
preliminary results it seems that soil temperature, rather than
soil moisture is the stronger control on soil respiration in the
fynbos biome, and that riparian zones make an important
contribution to soil CO2 emissions.
Monitoring ecosystem health of Fynbos remnant vegetation
in the City of Cape Town using remote sensing
K. Knauera, D. Kleina, N. Allsoppb, R. Baumhauera, S. Decha,c
aInstitute of Geography, University of Wuerzburg, Am Hubland,
97074 Wuerzburg, Germany
bSouth African Environmental Observation Network, Private
Bag X07, Claremont 7735, South Africa
cGerman Remote Sensing Data Center (DFD), German Aero-
space Center (DLR), 82234 Wessling, Germany
Sand Fynbos in and around the City of Cape Town has been
reduced to fragments by urbanisation and agriculture. Further
threats include exotic plant species. Invasive Port Jackson
(Acacia saligna) is a major threat and grasses, both indigenous
and alien, appear to be an alternative state on some Sand Fynbos
sites. This study investigates if remote sensing can provide
indicators for the rapid detection of vegetation state of
remaining vegetation fragments. Productivity of the vegetation
in response to rainfall is determined with the Enhanced
Vegetation Index (EVI) at sites within or adjacent to the City
of Cape Town which are of conservation interest. Terra MODIS
EVI data with a spatial resolution of 250 m and precipitation
data from 19 rainfall stations for the period 2000–2008 are
analysed. In January 2010, fieldwork was undertaken to
investigate the state and composition of the local vegetation.
EVI data are correlated with the rainfall data. Within the scope
of a flexible correlation, different lags of the reaction are
analysed. Residual trends (RESTREND), the difference be-
tween observed EVI and the one predicted by precipitation, are
calculated. EVI response of Fynbos to rainfall is considerably
lower than that of grasses or A. saligna, and grass response is
highly seasonal. A. saligna has a higher EVI than Fynbos
vegetation and shows a higher rain-use efficiency. With the
specific characteristics of these indicators and the spectral
signature of A. saligna, i.e. its unique reflectance over the
course of the year, its distribution can be estimated. Remote
sensing shows promise as a suitable instrument to assess the
state of lowland fynbos fragments.
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M.T. Magoele, M.P. Legodi, M.P. Tshisikhawe
Department of Botany, University of Venda, Private Bag
X5050, Thohoyandou 0950, South Africa
The spread of invasive plant species and their impacts on plant
communities have received international attention as global trade
and global environmental change enhance the colonization and
establishment of introduced species and threaten the integrity of
native ecosystems. Because introduced species vary in their impact,
studying the relationship between invasion and native communities
is necessary to guide allocation of finite management resources. In
this study abundance and distributional pattern of Agave sisalana
surveyed in settlement areas and agricultural sites showed high
significance levels in formation of clamps using T-test analysis,
while comparison of natural area usingOne-WayANOVAshowed
no significance levels in the formation of clamps.
The effects of heights of cut on Acacia karoo and Burkea
africana on their regrowth at Nylsvley Nature Reserve,
Limpopo, South Africa
H. Maluleke, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, Botany Department, Private Bag X5050, Thohoyan-
dou, Limpopo Province 0950, South Africa
The response of plants to cutting was studied to establish
whether savanna plants of different age groups re-growwhen cut at
different heights. Our common knowledge is that when plants are
cut at different seasons of the year they would normally respond in
such a way that is not uniform; plants that are cut in winter might
delay to regrow because it is generally known that winter time is a
period of dormancy; and if plants are cut in early spring theywill be
seen to resprout quicker because that is good season for regrowth.
On the other hand young plants or juveniles would normally be
more vigorous in their recovery whilst seedlings and adults might
somehow struggle to recover provided everything else is kept
uniform. The results of our study generally revealed that juveniles
in savanna ecosystem of Nylsvley Nature Reserve recover more
vigorously than seedlings and adults thereof. We found the sprouts
of the juveniles in most of the individuals longer than those in
seedlings and adult plants. Juveniles are probablymore resourced in
terms of root starch content than the other two age groups. We
concluded that it might be important to consider disturbing
juveniles more often than seedlings and adults in our savannas.
An assessment of both on and off herbaceous plant species
on Burkea africana and Terminalia sericea at Nylsvley
Nature Reserve, Limpopo Province, South Africa
N.D. Masia, M.H. Ligavha-MbelengwaUniversity of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
We investigated plant cover, density and diversity on and off
the old stands of Burkea africana (B. africana) and Terminalia
sericea (T. sericea) at Nylsvley Nature Reserve. Our work
generally revealed some variations in results from other sites of
the study areas to the others with some sites under canopies of T.
sericea plants showing no significant negative interaction
between T. sericea and their herbaceous layers. On the other
hand we generally found competitive interactions between B.
africana and their understory plants. Whether such interactive
was allelopathic or not could not be pursued and hence verified by
our study.We nevertheless concluded that shading by canopies of
the plants such as B. africana is contributing to the competitive
interactions between them and their understory plants. We also
did not rule out the possibility of root competition between either
B. africana or T. cericea and their understory herbaceous layer. It
is therefore imperative that fire and other forms of disturbances be
always considered in the management of our savannas because
such will promote the coexistence of the game in our nature
reserves. Such is indeedmost important for boosting the economy
of our country as our nature reserves are also tourism destinations
for tourists from all over the world.
Mixed mating system in Solanum mauritianum?
T.M. Miles, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Reproductive traits may affect the invasiveness of plant
species. We investigated the reproductive biology of the invasive
plant Solanum mauritianum in South Africa where it produces
very high levels of fruit set. We used controlled pollination
experiments to determine the breeding system and compared the
mechanism of pollination in S. mauritianum and its native
congeners. We found that S. mauritianum is self-compatible, but
not capable of autonomous selfing. Although fruit set was high,
there was evidence that it is pollen-limited in some populations.
Honeybees appear to be the main pollinators and can remove
pollen from flowers because S. mauritianum has degenerative
poricidal anthers reflecting the loss of specialized buzz
pollination. The possibility of wind-assisted geitonogamy cannot
be excluded in this species. Further studies including estimates of
realized outcrossing rates using molecular markers, as well as
pollinator observations in native Solanum species are underway.
Constraints on PS II function and CO2 assimilation of the
C4 crop, Zea mays, imposed by SO2 and drought
M.M. Minnaara, R.J. Strassera,b, G.H.J. Krügera
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bBioenergetics Laboratory, University Genève, Switzerland
Recently, major advances have been made in developed
countries elucidating the effects of air pollutants on crop plants.
In southern Africa research is far less advanced. Considerable
increases in fossil fuel burning have led to increases in
tropospheric air pollutants such as SO2, O3 and NO2. These
increases, combined with climatic variations are subject of
much concern in agricultural sectors. The aim of this study was
to quantify the effects of increasing SO2 concentrations and the
interaction with drought on the photosynthetic capability of
maize plants. Maize plants were cultivated in open top
chambers (OTCs) for an entire growth season and subjected
to SO2 enriched air (50, 100 and 200 parts per billion (ppb)) for
eight hours/day. Control plants received carbon filtered (CF)
air. Drought stress was induced in half of the plants of each
treatment. Chlorophyll a fluorescence induction and photosyn-
thetic gas exchange measurements were conducted in parallel
on weekly basis. Gas exchange parameters were deduced from
CO2 response curves (A:Ci curves). The greatest contribution to
the decrease in photosynthetic capability was due to the
inhibition of phosphoenol pyruvate regeneration rate (Jmax).
Chlorophyll a fluorescence transients were analysed according
to the JIP-tets and translated into parameters of PS II function.
The fluorescence data complemented gas exchange parameters,
showing that a SO2 concentration dependent decrease in the
reduction of end electron acceptors from PS I occurred. Both
well watered and drought stress plants showed a significant
decrease in yield. Implications of the data are discussed
comprehensively.
Early detection of the herbaceous aquatic alien invader: Iris
pseudacorus/Yellow Flag
V.S. Mkhize, H.J. Sithole
Early Detection and Rapid Response programme (EDRR -
funded by Working for Water(WfW)) South African National
Biodiversity Institute, P.O. Box 52099, Berea Road, Durban
4007, South Africa
In South Africa, Iris pseudacorus, Yellow Flag, is an
emerging invasive alien plant that poses a threat to aquatic
systems in temperate areas. It is a fast-growing herb that forms
impenetrable clumps in shallow water which obstruct water
flow, impair water system functioning and displaces indigenous
aquatic plants. The SANBI Early Detection and Rapid
Response Programme (EDRR) have identified it as a persistent
aquatic alien plant invader which tolerates extensive drought
and is unpalatable to livestock and wildlife. It is also listed as
a category 1a species in the proposed NEMBA regulations.
I. pseudacorus is a European species characterized by long
sword-shaped leaves with yellow flowers that resemble a flag.
The indigenous Moraea huttonii or Golden Vlei Moraea hassimilar characteristics and also grows in aquatic systems. The
purpose of this poster is therefore to:
• raise awareness about the possible invasion of I. pseudacorus
• raise awareness of the threats posed by I. pseudacorus, and
why it is important to detect it at an early stage
• highlight differences between I. pseudacorus and the
indigenous M. huttonii
Improving current grazing capacity norm using new
vegetation type data for southern Africa
T.L. Morgenthal
Döhne ADI, Private Bag X15, Stutterheim 4930, South Africa
The Conservation of Agricultural Resources Act (Act 84 of
1983) requires the establishment of grazing capacity guidelines
and the regular updating of the map. The establishment of
grazing capacity norms was a continual process driven by
provincial researchers and extension services. After 1994 this
process ceased and no further improvements were made.
Furthermore the available map lacked critical data gaps for
the former homeland states. The aim of the study was to
evaluate the use of the new vegetation map (VEGMAP),
developed by Mucina and co-workers and GIS techniques to
improve the current grazing capacity norms. The median and
majority (modal) statistics were generated from zonal statistical
analysis using VEGMAP as zones and the 1993 grazing
capacity map as reference dataset. The resulting dataset
generated through the median and majority statistic were
thereafter evaluated by generating difference maps, regression
analysis and calculating the root mean square error between the
generated datasets and the original dataset. Both datasets
compare well with the original dataset. Significant deviation
was encountered within arid and semi arid vegetation units due
to the geographical extent of these units in comparison to
smaller highly diverse vegetation types mapped at a smaller
scale. Analysis indicated that the median statistic provided the
best results. The result is a potential grazing capacity map that
relates to previous data but conforms to vegetation boundaries
and provides information for the entire South Africa including
Lesotho and Swaziland. The developed dataset forms the basis
for further research using long-term normalized difference
vegetation index data to indicate change in grazing capacity.
The effects of heights of cut on Dichrostachys cinerea and
Terminalia sericea on their regrowth at Nylsvley Nature
Reserve, Limpopo, South Africa
A.R. Mudau, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
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how savanna plants of different age groups re-grow when cut at
different heights. Our personal experience is that when plants
are cut at different seasons of the year they would normally
respond in a manner that is not similar; plants that are cut in
winter might delay to regrow because it is generally known that
winter time is a period of dormancy; and if plants are cut in early
spring they will be seen to resprout quicker because that is good
season for regrowth. On the other hand young plants or
juveniles would normally be more vigorous in their recovery
whilst seedlings and adults might somehow struggle to recover
provided everything else is kept uniform. The results of our
study generally revealed that juveniles in savanna ecosystem of
Nylsvley Nature Reserve recover more vigorously than
seedlings and adults thereof. We found the sprouts of the
juveniles in most of the individuals longer than those in seed-
lings and adult plants. Juveniles are probably more resourced in
terms of root starch content than the other two age groups. We
concluded that it might be important to consider disturbing
juveniles more often than seedlings and adults in our savannas.
The review of the grass distribution across a moisture
gradient after 24 years in the Nylsvley Nature Reserve,
Limpopo Province, South Africa
K. Mufamadi, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
The distributions of grasses in one belt section of Nylsvley
Nature Reserve in the Burkea africana–Terminalia sericea
savanna of the Limpopo Province were studied using direct
gradient analysis. The dominant species of grass changed over a
moisture gradient as wemoved from the waterlogged section to the
sandy sections of the vley. The results generally showed major
changes of grass and herb distribution across moisture gradient,
with Themeda triandra prevailing in clayey waterlogged areas of
the vley. Grass species started diversifying as we went up the vley
where the soil in the belt is mainly sandy and hence the moisture
holding capacity thereof short-lasting. Regarding change in species
diversity on comparing the past 25 years and now we found no
major variation but with species abundance, cover and density we
still have to analyze and hence confirmwhat the position is.We are
therefore concluding that a change in species diversity at Nylsvley
Nature Reserve need many years to significantly manifest itself
whereas a change in regard to species abundance, cover and density
is inconclusive until statically analysed.
Antigonococcal and anti-HIV-type 1 reverse transcriptase
(RT) of medicinal plants used by the Venda people
R.B. Mulaudzi, A.R. Ndhlala, M.G. Kulkarni, J.F. Finnie,
J. Van StadenResearch Centre for Plant Growth and Development, School of
Biological and Conservation Sciences, University of KwaZulu-
Natal Pietermaritzburg, Private Bag X01, Scottsville 3209,
South Africa
Sexually transmitted diseases are considered a disgrace in
many communities because of the stigmas attached to them.
Indigenous people tend to use several medicinal plants to treat
these infectious diseases rather than western medicines. This
study was aimed to evaluate the antigonococcal and HIV-type 1
reverse transcriptase (RT) of twelve medicinal plants used by
the Venda people to treat venereal diseases. The dried plant
materials of twelve medicinal plants were extracted with
petroleum ether (PE), dichloromethane (DCM), 80% ethanol
(EtOH), water and 50% methanol. The extracts were evaluated
for their antimicrobial properties against the Gram-negative
Neisseria gonorrhoeae and enzyme inhibitory effects on HIV-
type 1 reverse transcriptase (RT). The DCM extracts of
Ekebergia capensis leaves showed the best inhibition percent-
age (96%). No inhibition was observed in water extracts. Water
and 50% methanol extracts of Acacia karroo bark, Bolusanthus
speciosus stems and Ximenia caffra roots and leaves showed
good RT inhibition percentages (N70%) at 1 mg/ml concentra-
tion. All tested extracts exhibited dose dependent IC50 values
ranging from 0.1 to 0.6 mg/ml. The antigonococcal and anti-
HIV-1 RT activities of the twelve medicinal plants used by the
Venda people were therefore validated. However these results
only offer supporting evidence for effective use of these
extracts. More in vitro confirmatory tests using other assays
and/or in vivo tests are required. Toxicity studies are also
urgently needed to support the safe usage of these plants.
The interaction of Colophospermum mopane and its
understory and neighbourhood herbaceous layer
P. Munonde, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
The current study is towards its final stages of fieldwork and
is mainly focusing at how Colophospermum mopane is at
some areas in the Limpopo Province is interacting with the
herbaceous plants under and around its neighbourhood. We
generally in our preliminary observation of the stands of
C. mopane at different parts of the Limpopo Province seen that
areas under and around C. mopane old stands were commonly
found to be bare without grasses and herbs growing there. Some
of the questions that struck our minds were whether C. mopane
is allelopathic, or a strong competitor both through their roots
and canopies. In our preliminary and successive investigations
we found canopy competition the main culprit in suppressing
the regrowth and hence establishment of the understory
vegetation thereof. We found such through conducting cutting
experiments; C. mopane adults were cut and also all their
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is mainly the shade which C. mopane cast that is suppressive to
the establishment and hence well-being of the plants that could
if afforded opportunity to do so grow and flourish under
C. mopane. Fire and cutting experiments in their various forms,
frequencies and intensities that could be of assistance to allow
the establishment of herbaceous layers in some areas where
C. mopane dominates therefore need to be practiced. Such could
help greatly to encourage the coexistence of all the different
forms of game in woodlands such as C. mopane.
Are the species-poor cape genera ecologically impoverished?
A case study Prionium (Thurniaceae)
R. Munyai, A.M. Muasya, S.M.B. Chimphango
Department of Botany, University of Cape Town, Private Bag
X3, Rondebosch 7701, South Africa
Prionium E. Meyer is a classical example of a long-lived
endemic monotypic genus, occurring on oligotrophic soils
along the rivers and streams in the Cape Floristic Region (CFR)
and southern KwaZulu-Natal. The CFR is exceptionally
species-rich, both for its area and latitude, but this diversity is
highly unevenly distributed. Ecological heterogeneity has been
invoked to be an important factor promoting speciation and
species-persistence. But why are some old lineages species poor
while in the midst of an ‘orgy of speciation’ of unparalleled
scale? This study investigates whether contemporaneous
species poor lineages (genera with less than five species) have
similar ecology, life form, distribution and divergence time. We
use georeferenced specimens and other ecological data within a
GIS framework to characterise ecology and distribution of
species poor lineages documented in the Cape Plants. The
estimated divergence times of study lineages were obtained
from available data from recent published studies. Our study
revealed that species-poor lineages occur within a variety of
habitats (veld, riverine, forest and wetlands) within the CFR and
few lineages have similar distribution to Prionium (wetlands
and riverine). Majority of the lineages, in both monocots
and eudicots, diverged between 16 and 20 Ma (my) followed by
6–10 my, and few lineages including Prionium, Geissolomate
and Brabejum older than 50 my. Within the monocots and
eudicots, annuals are comprised of young lineages whereas
perennials are both young and old. Low Species richness within
CFR appears not to be predominantly determined by age, ecol-
ogy and life form diversity within a genus.
Fynbos riparian ecosystem function and IAPs
M. Naudé, S.M. Jacobs, K.J. Esler
Department Conservation Ecology and Entomology, University
of Stellenbosch, Private Bag X1, Matieland 7602, Stellenbosch,
South AfricaWorldwide, riparian zones have been degraded on a large scale.
One important category of impacts to riparian ecosystems is that
associated with plant invasions. Some of these invasions, in turn,
have diminished the capacity for rivers to provide ecosystem
services. During the last two decades ecologists have become
increasingly interested in understanding the determinants and
function of biodiversity in Mediterranean-climate ecosystems and
the potential for non-native species to dramatically alter community
structure and ecosystem processes. The species-rich fynbos
vegetation of the Cape Floristic Region (CFR) of South Africa,
one of the most nutrient-poor regions of the Mediterranean-type
ecosystems,might be highly susceptible to the impacts of symbiotic
N2-fixing invaders. Soil characteristics, including nitrogen, deter-
mine fynbos community structure, and species presence or absence.
Woody alien tree species, such as Australian Acacias (Acacia
mearnsii, A. longifolia, and A. saligna), form dense stands in both
the wet- and dry bank lateral zones, excluding indigenous riparian
fynbos vegetation and disrupting ecosystem functioning (such as
nutrient cycling and water availability). Native fynbos species have
showndecreases in growth rateswith increased levels of nitrogen or
phosphorus. Whether invasive species are drivers or passengers of
change in degraded ecosystems remains a controversial subject, but
considerable attention is now being focused on those species that
significantly alter native composition, structure and function. After
the large-scale clearing of invasive plants, changes in nitrogen
cycling and secondary invasions may hinder efforts to re-establish
native species, as they may not be able to grow under enriched
conditions. Understanding the links between restoration, plant
biodiversity, impact of IAPs, and riparian ecosystem functioning in
the FynbosBiome is currently lacking, and is the focus of our study.
We present a conceptual perspective of the linkages between soil
processes, plant invasion and restoration of ecosystem services in
fynbos riparian ecotones.
An inventory of indigenous medicinal plants used in the
treatment of diarrhoea in Vhembe district municipality,
Limpopo Province
T.A. Netshivhulana, M.P. Tshisikhawe
Department of Botany, University of Venda, Private Bag
X5050, Thohoyandou 0950, South Africa
Throughout the world, indigenous knowledge has been used
to produce good biological compound including medicines.
Researchers around the world use the knowledge of indigenous
people to carry on their research. In the study of medicinal
plants to treat diarrhoea, indigenous traditional knowledge has
been collected through questionnaires with traditional healers as
informants. Information about the use of plants was collected
from traditional healers who are the knowledge holders. Thirty
three plant species were found to be used by traditional healers
to treat their patient. Other than treating diarrhoea, those plants
were found to be used in the treatment of other various health
conditions such as headache, TB, HIV, ulcer, and wounds.
577SAAB Conference AbstractsDetermination of morphological gaps and/or continuities
within five related species of Barleria (Acanthaceae)
F.C. Nyirenda, K. Balkwill
School of Animal, Plant and Environmental Sciences, University
of the Witwatersrand, Private Bag 3, Wits 2050, Braamfontein,
Johannesburg, South Africa
The morphological variation exhibited within five species
(Barleria bechuanensis C.B. Clarke, B. irritans Nees, B. jubata
S. Moore, B. pungens L. and B. rigida Nees) was studied to
establish whether it was discrete or continuous. Qualitative and
quantitative morphological characters were examined and
recorded in matrices. Cluster analysis was employed to impose a
hierarchical non-overlapping association among OTUs (opera-
tional taxonomic units) while ordination was used to establish
whether the variation was discrete or continuous. Discrete
characters were determined from quantitative morphological data
using box and whisker plots. Locality information for the OTUs
was also obtained from herbarium sheets and used to generate
maps to illustrate geographical distribution of the taxa. Cluster
analysis and ordination demonstrated that there was discrete
variation within B. bechuanensis, B. irritans and B. jubata which
each split into two distinct clusters, whereas B. pungens and
B. rigida exhibited both continuous and discontinuous variation as
they separated into clusters with clear gaps and clusters without
clear gaps. Box and whisker plots illustrated that there were few
discrete quantitative characters within and between the species.
Since clearmorphological gaps between clusters can be deduced to
represent breaks in gene flow, the distinct clusters are recognised at
species level. Where clusters are clearly differentiated and
distinguishable by at least two characters in addition to distribution
subspecies are recognised whereas where clusters are not clearly
differentiated but are distinguishable by at least one discrete
character varieties are recognised.
Consequences of a mixed-mating system on reproduction in
a Near Threatened plant
K.L. Patrick, K.J. Duffy, S.D. Johnson
School of Biological and Conservation Sciences, University of
KwaZulu-Natal Pietermaritzburg, Private Bag X01, Scottsville
3209, South Africa
Assessing the extent of the reliance of plants on pollinators is
of major interest in conservation biology. This is because plants
are sessile and often require pollinators to transfer pollen between
flowers to reproduce. Even if a plant is self-compatible, it may still
require pollinators to transfer pollen and be prone to pollination
limitation. In addition, in self-compatible plants, pollinator
foraging may affect the degree of selfing versus outcrossing and
can result in trade-offs between the quantity and quality of fruit
and seed set. We studied the reproductive biology of the Near
Threatened Aloe thraskii in the south coast of KwaZulu-Natal
which is visited by both birds and bees. To assess reliance onpollinators, we performed experimental hand pollinations and
made replicated pollinator observations over the flowering
season. In addition, to assess whether birds are more effective
pollinators, we selectively excluded birds from plants. Hand
pollinations showed that A. thraskii is self-compatible, which is
unusual as most aloes are self-incompatible, though requires
pollinators to transfer pollen. We found that increased bee
visitation positively influences seed set, and that there are no
differences in fruit and seed set when birds are excluded.
Therefore, due to their frequent visitation, bees are important
pollinators of A. thraskii. However, although seed set is increased
by bee visitation, optimal outcrossing may be hampered by
reliance on bees as they tend to fly shorter distances compared
with birds. Therefore, current work is being carried out using
allozyme markers to estimate outcrossing rates and genetic
structure in these populations. From a conservation perspective,
we show that A. thraskii suffers no reduction in quantity of fruit
and seed set when self-pollinated and that it is well-serviced by
bees. Such flexibility in its mating system may ensure its
reproduction in the face of increased anthropogenic disturbance.
A long-term study of elephant utilisation in Tembe
Elephant Park, South Africa
M. Potgietera, M.W. Van Rooyena, J.Y. Gaugrisb
aDepartment of Plant Science, University of Pretoria, Pretoria
0002, South Africa
bCentre for Wildlife Management, University of Pretoria,
Pretoria 0002, South Africa
Elephant utilisation has an impact on vegetation, which could
be regarded as natural when it occurs in moderation, or it may
become a problemwhen elephant numbers, in a confined area, are
too high and they target critical species. Utilisation surveys were
conducted in Tembe Elephant Park's Closed Woodland at the
same locations as indicated in a previous study conducted in 2004.
Within these transects, canopy measurements were recorded and
the age and percentage of canopy removed were estimated. Data
were put into a Microsoft Access database and compared with the
dataset of 2004. A clear increase in elephant damage was
observed for the overall percentage of canopy removed.
Compared to the 2004 dataset, elephants are still targeting the
same size classes (size classes 3–5) but old damage was now
recorded in size class 6. Current targeted species seem to differ
from those in the previous dataset. The increase of utilisation of
Dialium schlechteri by the elephants is particularly noticeable. It
is concluded that elephant utilisation is increasing in the Closed
Woodland of Tembe Elephant Park.
An assessment of the impact of alien plant invasion along
the riparian zone: A case study of Luvuvhu, Lutanandwa
and Mutshundudi rivers, Limpopo Province, South Africa
A.P. Sebola, M.H. Ligavha-Mbelengwa
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Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
The invasion of riparian zones by alien plants is a serious
environmental problem that threatens the sustainable use of
benefits derived from such ecosystems. They can spread at
alarming rates and in the process disrupt important ecosystem
processes which lead to serious environmental impact and
hence displace native vegetation. Alien plants alter, degrade and
deplete nutrients, water and organisms within the soil; they also
cause erosion and degrade the aquatic and terrestrial habitats. In
addition to reducing ecosystem productivity and stability, the
invasion of ecosystems by alien plants may simultaneously
increase the susceptibility of ecosystems to further invasion.
This study is still ongoing and one year old. To date it has
covered some parts of the three rivers namely; Luvuvhu river,
Lutanandwa river and Mutshundudi river looking mainly on the
identification, distribution of alien plants and impact of the alien
plant species on indigenous plant species along the riverine
areas. Preliminary investigation revealed the dominance of alien
plant species in the experimental sites than in the control sites,
such pattern of plant distribution is leading to the decline in the
indigenous plant species, in the experimental than in the control
sites. The dominance of alien plant species appears to be
suppressive to the growth, well-being, flourishing and abun-
dance of indigenous plants in riverine areas. Tentatively the
provisional results of the current study guide us towards the
need to take the necessary control management practices to
prevent the dominance of alien plant species in our ecosystems.
Proteomic characterisation of the heat stable proteins of
rhizome tissues of the desiccation-sensitive form of the
resurrection fern Mohria caffrorum
R. Shoko, M.S. Rafudeen, J.M. Farrant
Department of Molecular and Cell Biology, University of Cape
Town, Private Bag X3, Rondebosch 7701, South Africa
Mohria caffrorum is a resurrection plant that has been shown
to be desiccation sensitive (DS) in the wet season and
desiccation tolerant (DT) in the dry season (Farrant et al.,
2009). This characteristic allows comparison of DT and DS
forms to identify protection mechanisms that are present in the
former by their absence in the latter. A proteomic approach is
used in our laboratory in order to identify key proteins involved
in desiccation tolerance and studies are conducted on both frond
and rhizome tissues. The aim of this study was to identify the
heat stable proteins in the rhizomes of the DS form of the plant
and to ultimately compare these with those in the DT rhizomes.
Many of the proteins reported to play a role in protection of the
macromolecules and subcellular organization, such as Late
Embryogenesis Abundant (LEA), small heat shock proteins and
some antioxidants are heat stable and thus analysis of this
fraction allows identification of the presence or absence of thesewithin the rhizome. One dimensional sodium dodecyl sulphate
polyacryl amide gel electrophoresis (1D SDS-PAGE) work
shows that there is enrichment of 7 heat stable proteins in the
desiccated DS rhizome relative to the hydrated control. 2D-
PAGE of the heat stable fraction is underway and the protein
maps are being analysed using Bio-Rad PDQuest (v 8.0.1)
software. Unregulated and de novo protein spots will be se-
quenced using LC-ESI MS/MS.
The reproduction and population sustainability of Milletia
stuhlmanni at Ha-Makhuvha village, Limpopo Province,
South Africa
M. Siaga, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
The study is investigating how Milletia stuhlmanni
(M. stuhlmanni) population at Ha-Makhuvha is producing,
reproducing and hence expanding. The population of
M. stuhlmanni at Ha-Makhuvha is to date the only endemic
known vegetation in the whole of South Africa. Concerns have
been raised by villagers and visitors to the area that formany years
in the past this population has never been notably increasing in
number and hence not expanding to new neighbourhood
surrounding areas. This current study was therefore started to
look into challenges why this population is remaining stagnant;
preliminary findings to date have found that reproduction of this
population is only through root suckering; no seedlingwere found
despite our one full year of monitoring the area. We further found
that humans are main threat to the multiplication of this particular
population because general belief is that M. stuhlmanni is
medicinally most important. Therefore both communities sur-
rounding this particular area and from afar are continuously
poaching mainly the roots of the individuals of this particular
species; they also harvest through girdling the stem barks with the
belief that they serve similar role with that served by the roots.
Both the roots of this particular species might indeed be of
medicinal value but would probably expand if its harvesting by
humans was sustainable; it is unfortunate that there is no
awareness campaign in the area to alert the communities from
both the areas in the neighbourhood and afar. It is therefore
necessary for us researchers to map a way forward on how to
manage this population and hence have it expand the way it
should had it not being exploited in the ignorant way the people
are doing. There is therefore great need to put into place some
management measures of control to save the population of
Milletia stuhlmanni at Ha-Makhuvha village.
Sagittaria platyphylla a NEW invader of South Africa's
water systems: Please report sightings
J. Sithole
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Detecting alien plants at their early stage of invasion is one of
the effective ways to reduce the threats they pose to the
biodiversity. In South Africa, Sagittaria platyphylla is a newly
detected water weed from Tropical America. It has already been
confirmed in four provinces: KwaZulu-Natal (Durban and
Pietermaritzburg), Gauteng (Pretoria), Western Cape (Jonker-
shoek and Paarl Sewage) and Eastern Cape (Grahamstown and
Uitenhage), and is spreading very fast. It prefers to grow in
moist or wet areas such as slow-moving shallow water, hence
South African wetland areas are under threat. The warmer
coastal areas of SA are also at a high risk of invasion by this
species because the climatic conditions resemble those of its
place of origin. This species is not yet declared as an invader in
South Africa and there is no herbicide registered for its control.
Steps have been taken by the South African Early Detection and
Rapid Response Programme (EDRR) Programme to:
• confirm the identification of the species with international
taxonomists
• raise awareness of the potential dangers of invasion by
S. platyphylla
• verify invaded areas
• map and monitor its spread
• encourage the public to report new invasions
The public are being encouraged to report suspected pop-
ulations of this aggressive emerging invasive alien plant. Please
contact Jabu Sithole on 031 201 9190/alienplants@sanbi.org.
za, if you have seen S. platyphylla.
Generic status of Plectroniella (Rubiaceae)
P.M. Tilneya, A.E. Van Wykb
aDepartment of Botany and Plant Biotechnology, University of
Johannesburg, P.O. Box 524, Auckland Park 2006, South Africa
bHGWJ Schweickerdt Herbarium, Department of Plant Science,
University of Pretoria, Pretoria 0002, South Africa
Plectroniella is a monotypic genus represented by P. armata,
a shrubby and rather spiny savanna tree with a southern African
distribution. It is a member of the tribe Vanguerieae, a well
defined group of woody Rubiaceae, yet one in which generic
delimitation is difficult and often controversial. Recent
molecular evidence has suggested that Plectroniella should be
recombined with Canthium. Plectroniella has traditionally been
separated from Canthium mainly on the basis of its 3-locular
ovary; in Canthium the ovary is predominantly 2-locular. In this
study a range of other sources of evidence, including leaf
(lamina, midrib, petiole and domatium) anatomy, pollen and
secondary pollen presenter structure was used to compare
P. armata with most southern African species of Canthium s.str. Particular attention was given to the morphology and
anatomy of the secondary pollen presenter, a structure present in
all Vanguerieae, but one that has shown potential as a source of
diagnostic features at the generic level. No major distinguishing
features were found in the secondary pollen presenter, nor
in any of the other structures, to support the retention of
Plectroniella as a genus distinct from Canthium s.str. With the
exception of an abundance of stomata within the domatia,
P. armata was found to have leaves, pollen and secondary
pollen presenters that fall within the range displayed by mem-
bers of southern African Canthium s.str.
The interaction of Dichrostachys cinerea and its understory
and neighbourhood herbaceous layer
N.N. Tshikota, M.H. Ligavha-Mbelengwa
University of Venda, School of Mathematical and Natural
Sciences, BotanyDepartment, Private Bag X5050, Thohoyandou,
Limpopo Province 0950, South Africa
The current study is towards its final stages of fieldwork and it
is mainly looking at how Dichrostachys cinerea is at some areas
in the Limpopo Province is interacting with the herbaceous plants
under and around its neighbourhood. We generally in our
preliminary observation of the stands of D. cinerea at different
parts of the Limpopo Province seen that areas under and around
D. cinerea old stands were commonly found to be bare few or
without grasses and herbs growing there. Some of the questions
that boggled our mindswerewhetherD. cinerea is allelopathic, or
a strong competitor both through their roots and canopies. In our
preliminary and successive investigations we found both canopy
and root competition themain culprits in suppressing the regrowth
and hence establishment of the understory vegetation thereof. We
found such through conducting cutting and trenching experi-
ments; D. cinerea adults were cut and also all their horizontal
roots were exposed and cut. To date we believe that both roots and
shade of D. cinerea are suppressive to the establishment and
hencewell-being of the plants that could if afforded opportunity to
do so grow and flourish under D. cinerea. Fire and cutting
experiments in their various forms, frequencies and intensities that
could be of assistance to allow the establishment of herbaceous
layers in some areas whereD. cinerea dominates therefore need to
be practiced. Such could help greatly to encourage the coexistence
of all the different forms of game in savannas ecosystems.
Host switching in a population of Chrysoporthe cubensis
from Colombia, infecting Eucalyptus and mortiño
N.A. Van der Merwea,c, E.T. Steenkampb,c, B.D. Wingfielda,c,
M.J. Wingfielda,c
aDepartment of Genetics, University of Pretoria, Pretoria 0002,
South Africa
bDepartment of Microbiology and Plant Pathology, University
of Pretoria, Pretoria 0002, South Africa
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Chrysoporthe cubensis is an ascomycete pathogen of
Myrtales in South and Central America. In this region the
fungus also causes a severe stem canker disease on commer-
cially planted Eucalyptus species, and it is thought that the
fungus causing disease on Eucalyptus comes from other
myrtalean hosts. The purpose of this study was to test this
hypothesis by considering populations originating from two
adjacent Eucalyptus stands in Colombia, and wild mortiño
(Vaccinium floribundum, Ericales) plants growing in and
around these stands. Polymorphic microsatellite markers were
used to quantify allele sizes in 20 and 39 isolates from the two
Eucalyptus plantations, respectively, and 32 isolates from
mortiño plants. Gene and genotypic diversities were calculated
from these data, and population differentiation and assignment
tests were performed in order to ascertain whether the pop-
ulations were genetically different. Results showed that there
were no differences between any of the populations using these
parameters, and that they can be treated as the same population.
In other words, C. cubensis appears to be able to readily move
between the two hosts. Additionally the host range of the fungus
is no longer restricted to Myrtales in South America, but also
includes the Ericales. These findings therefore have important
implications for disease management practices in commercial
Eucalyptus plantations, especially when they occur in the same
regions as native hosts such as mortiño.
Analysis of plant communities associated with Rock Art and
Habitation sites in the Southern Cape
Y. Van Wijka, N. Barkera, M. Cocksb
aBotany Department, Rhodes University, Grahamstown, South
Africa
bISER, Rhodes University, Grahamstown, South Africa
By documenting the vegetation at both previously inhabited
and uninhabited caves and shelters in the southern Cape, it is
hoped that an assessment of whether the plant communitiesgrowing at these sites might indicate that they were used and
collected by early humans for food or household purposes, thus
accounting for the marked similarity at most sites. Habitation will
be based on the presence of paintings and artefacts, or other
means. Plants from these sites will be compared to what is known
from the “background” flora of the area. The statistical
significance of species–cave associations will be tested. Addi-
tional research into the historical food and medicinal value of
these plants to San and Khoi people is being researched, and
placed in an historical and contemporary biocultural perspective.
Botanical and indigenous vegetation classification in Joe
Village, Eastern Cape, South Africa
B. Wernecke, S. Vetter
Department of Botany, Rhodes University, P.O. Box 94,
Grahamstown 6140, South Africa
Recent research has revealed the strong cultural values
amaXosa people living in the Thicket Biome of the Eastern
Cape attach to ihlathi or “Xhosa Forest”. To contribute to the
current understanding of the expression “Xhosa Forest” in
botanical as well as cultural terms, a study was undertaken in
Joe village in the Eastern Cape of South Africa. Through the
application of interviews and botanical field research, it was the
aim of this study to describe indigenous classifications and the
characteristics and cultural and economic values people attach
to forest- and non-forest vegetation types in particular reference
to the “Xhosa Forest” and to determine whether this indigenous
classification (forest- and nonforest vegetation types as well as
their composition and structure) corresponds to botanical
criteria. Areas defined as “forest” were thicket rather than
forest but were characterised by denser and taller vegetation and
certain characteristic species. “Forest” was associated with
greater use and cultural values. These findings can be used to
further the understanding of biological and cultural relation-
ships in such villages. A general definition of “Xhosa forest”
will also contribute to the overall understanding of the term for
future conservation efforts in areas where this term is used.
